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Introduction
In this paper we address miscellaneous corrections and clarifications related to multi-TRP PDSCH transmission. 
[bookmark: _Ref178064866]Discussion
Power allocation with two PTRS ports
When a PDSCH and the associated PTRS is transmitted from a single TRP, the PTRS transmit power may be boosted when the PDSCH contains more than one spatial layer.  In other words, the ratio of PTRS EPRE to PDSCH EPRE per layer per RE for a PT-RS port can be greater than 0dB.  This is because for PTRS, only a single layer is transmitted while PDSCH can have multiple layers.  For the same power amplifier output power, more power per layer can be allocated to PTRS compared to PDSCH when the PDSCH has more than one layers.  
When a PDSCH with multiple layers is scheduled with two TCI states, a subset of the layers is transmitted from one of the two TRPs.  If two PTRS ports are configured, each PTRS port is transmitted from one of the two TRPs.  In this case, the amount of PTRS power allocation for a PTRS port would depend on the number of PDSCH layers scheduled from the same TRP. 
For example, if a PDSCH with 3 layers are scheduled with 2 layers over TRP1 and 1 layer over TRP2. DMRS ports #0 and #1 are associated with the TRP1 and DMRS port #2 with TRP2. If two PTRS ports are configured, PTRS port #0 would be associated with DMRS port #0 and PTRS port #1 with DMRS port #2.   Then the power boosting ratio for PTRS port #0 can be up to 3dB, while for PTRS port #1, no power boosting can be done. Therefore, in general the amount of power boosting for the two PTRS ports can be different.
[bookmark: _Toc32606014]When two PT-RS ports are configured, the power boosting ratio for each PT-RS port depends on the number of PDSCH layers transmitted from the same TRP, not the total number of PDSCH layers.
[bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc509923397][bookmark: _Toc32612824]Based on observation 1, we propose text proposal (TP1) to be adopted.
---------------------------- Start of proposed TP1 for 38.214  -----------------------------------------------------------
[bookmark: _Toc11352078][bookmark: _Toc20317968][bookmark: _Toc27299866]4.1	Power allocation for downlink 
--- Unchanged text omitted ---------
When the UE is scheduled with a one or two PT-RS ports associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for each PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in subclause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers with DM-RS associated with a TCI state

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



--------------------------------------------------------------End of proposed TP1 ----------------------------------------------------
Time domain resource allocation 
Time domain resource allocation for ‘TDMSchemeA’
In current TS38.214 specification, the time restriction for S and L combinations does not take into account the case when ‘TDMSchemeA’ is configured and is indicated to the UE.  When ‘TDMSchemeA’ is configured and is indicated to the UE, there are two transmission occasions each with a length of L symbols.  Plus, the UE can also be configured with  via the higher layer parameter StartingSymbolOffsetK which needs to be taken into account when defining time restrictions for S and L combinations.  We propose to add the new restrictions of  for normal cyclic prefix and   for extended cyclic prefix for the case when ‘TDMSchemeA’ is configured and is indicated to the UE.

[bookmark: _Toc32606015]In current TS38.214 specification, the time restriction for S and L combinations does not take into account the case when ‘TDMSchemeA’ is configured and is indicated to the UE.
[bookmark: _Toc32612825]Based on observation 2, we have the following text proposal (TP2).
---------------------------- Start of proposed TP2 for 38.214  --------------------------------------------
[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271]5.1.2.1	Resource allocation in time domain
--- Unchanged text omitted ---------
-	The reference point S0 for starting symbol S is defined as: 
-	if configured with ReferenceofSLIV-ForDCIFormat1_2, and when receiving PDSCH scheduled by DCI format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with K0=0, and PDSCH mapping Type B, the starting symbol S is relative to the starting symbol S0 of the PDCCH monitoring occasion where DCI format 1_2 is detected; 
-	otherwise, the starting symbol S is relative to the start of the slot using S0=0, and	the starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV:

if  then


else 



where, and
-	the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].
If a UE is configured by the higher layer parameter RepSchemeEnabler set to ‘TDMSchemeA’ , DM-RS port(s) indicated in the DCI field “Antenna Port(s)” are within one CDM group, and the DCI field ‘Transmission Configuration Indication’ indicates two TCI states, then Tthe UE shall consider the S and L combinations defined in table 5.1.2.1-1 satisfying  for normal cyclic prefix and   for extended cyclic prefix as valid PDSCH allocations, where  is given by the higher layer parameter StartingSymbolOffsetK.:


Otherwise, Tthe UE shall consider the S and L combinations defined in table 5.1.2.1-1 satisfying  for normal cyclic prefix and  for extended cyclic prefix as valid PDSCH allocations.:
[bookmark: _Hlk508617520]Table 5.1.2.1-1: Valid S and L combinations
	PDSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	{0,1,2,3}
(Note 1)
	{3,…,14}
	{3,…,14}
	{0,1,2,3}
(Note 1)
	{3,…,12}
	{3,…,12}

	Type B
	{0,…,12}
	{2,…,13}
	{2,…,14}
	{0,…,10}
	{2,4,6}
	{2,…,12}

	Note 1:	S = 3 is applicable only if dmrs-TypeA-Position = 3



----------------------------------------------End of proposed TP2 ----------------------------------------------------
 Time domain resource allocation for PDSCH repetitions
In Rel-16,  when RepNumR16  is contained in a TDRA entry that is indicated in a DCI scheduling a PDSCH or activating a SPS PDSCH,   the PDSCH would be repeated in RepNumR16  consecutive slots even when  pdsch-AggregationFactor is configured. This behaviour is, however, not reflected in the current spec text in 38.214. Thus, we have the following observation and proposal.
[bookmark: _Toc32606016]pdsch-AggregationFactor can be overridden when RepNumR16  is indicated.
[bookmark: _Toc32612826]Based on observation 3, we propose text proposal (TP3) to be adopted.
---------------------------- Start of proposed TP3 for 38.214  --------------------------------------------
5.1.2.1	Resource allocation in time domain
--- Unchanged text omitted ---------
[bookmark: _Hlk32578338][bookmark: _Hlk32577924]When receiving PDSCH scheduled by DCI format 1_1 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1, if the UE is configured with pdsch-AggregationFactor and if the DCI field “Time domain resource assignment’ indicates an entry in pdsch-TimeDomainAllocationList  that does not contain RepNumR16, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1. 
----------------------------------------------End of proposed TP3 ----------------------------------------------------
On conditions for allowing/disallowing out of order operation
In current TS 38.214, the out of order operation is disallowed in one part in Clause 5.1 of the specification while it is allowed in another part under some condition.  To avoid ambiguity, we propose to add the following condition for disallowing out of order operation in the first instance it occurs in clause 5.1 of the specifications:
“If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH applies:”
Once this condition is added, the following text can be removed which is redundant:
“If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1. “ 

[bookmark: _Toc32606017]In current TS38.214 specification, out of order operation is disallowed in one part in Clause 5.1 of the specification while it is allowed in another part under some condition.  This may cause ambiguity while reading the specs.
[bookmark: _Toc32612827]Based on observation 4, we propose text proposal (TP4) to be adopted.
---------------------------- Start of proposed TP4 for 38.214  --------------------------------------------
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267]5.1	UE procedure for receiving the physical downlink shared channel
[bookmark: _Hlk498410788]For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI.  If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH applies: 
For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. 
In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
--- Unchanged text omitted ---------
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 
-	For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i. 
-	In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a value of CORESETpoolindex different from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1.  
When a UE is configured by higher layer parameter RepSchemeEnabler set to one of ‘FDMSchemeA’, ‘FDMSchemeB’, ‘TDMSchemeA’, if 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)”.
----------------------------------------------End of proposed TP4 ----------------------------------------------------
M-DCI with separated ACK/NACK feed back
In M-TRP discussion, it was assumed that for multi-DCI based NC-JT, i.e. with two different CORESETPoolIndexs, the HARQ ACK/NACK associated with each CORESETPoolIndex will be sent in separate PUCCH resource in a TDM manner in a slot. The agreement has been captured in 38.213 with following text under chapter 9:
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = SeparateFeedback
the UE shall separately apply the procedures described in Subclauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE.











[bookmark: _Toc32606018]HARQ-ACK information associated with different CORESETPoolIndex can be transmitted on separate PUCCH resources within a slot.
Accordingly, the text under section 9.2.3 shall be updated to not limit to one PUCCH HARQ-ACK information in a slot.
[bookmark: _Toc32612828]Based on observation 5, we propose text proposal (TP5) to be adopted.
---------------------------- Start of proposed TP5 for 38.213  -----------------------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415]9.2.3	UE procedure for reporting HARQ-ACK
[bookmark: _GoBack]A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot unless the UE is configured with CORESETPoolIndex’s having two different values and higher layer parameter ACKNACKFeedbackMode = SeparateFeedback. 
------------------------------------------End of proposed TP5 ----------------------------------------------------

Indication of RVs for DL SPS based PDSCH repetitions 
According to current RAN1 specifications, the single DCI based multi-TRP PDSCH repetition schemes can be scheduled with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2.  Note that there are no restrictions on which RNTIs can be used when scheduling single DCI based multi-TRP PDSCH repetition schemes.  However, for DL SPS, the RV field in the activating DCI is reserved and is used for activation validation according to clause 10.2 of TS 38.213.  For Rel-15 based PDSCH repetition, the RV values for DL SPS are assumed to follow the first row of Table 5.1.2.1-2 in TS 38.214 (see highlighted text below).  
 “When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, if the UE is configured with pdsch-AggregationFactor, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2. ”
Hence, to indicate the RV values for DL SPS based multi-TRP PDSCH repetition schemes a similar approach can be adopted.   We propose the corresponding text proposal in TP6.
[bookmark: _Toc32606019]To indicate RV values for DL SPS based multi-TRP PDSCH repetition schemes, reuse a similar approach adopted for Rel-15 based DL SPS PDSCH repetition.

[bookmark: _Toc32612829]Based on observation 6, we propose text proposal (TP6) to be adopted.

---------------------------- Start of proposed TP6 for 38.214  -----------------------------------------------------------
[bookmark: _Toc11352083][bookmark: _Toc20317973][bookmark: _Toc27299871][bookmark: _Toc29673136][bookmark: _Toc29673277][bookmark: _Toc29674270]5.1.2	Resource allocation
5.1.2.1	Resource allocation in time domain
--- Unchanged text omitted ---------
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. 
-	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 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.
-		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 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 Tables 5.1.2.1-2 and 5.1.2.1-3 is assumed to be 0.
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when RVSeqOffset 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

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



-	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 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 Tables 5.1.2.1-2 is assumed to be 0.
-	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. 


--- Unchanged text omitted ---------

[bookmark: _Toc11352086][bookmark: _Toc20317976][bookmark: _Toc27299874][bookmark: _Toc29673139][bookmark: _Toc29673280][bookmark: _Toc29674273]5.1.2.2	Resource allocation in frequency domain

--- Unchanged text 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 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 Tables 5.1.2.1-2 is assumed to be 0.

------------------------------------------End of proposed TP6 ----------------------------------------------------


Conclusion
In the previous sections we made the following observations: 
Observation 1	When two PT-RS ports are configured, the power boosting ratio for each PT-RS port depends on the number of PDSCH layers transmitted from the same TRP, not the total number of PDSCH layers.
Observation 2	In current TS38.214 specification, the time restriction for S and L combinations does not take into account the case when ‘TDMSchemeA’ is configured and is indicated to the UE.
Observation 3	pdsch-AggregationFactor can be overridden when RepNumR16  is indicated.
Observation 4	In current TS38.214 specification, out of order operation is disallowed in one part in Clause 5.1 of the specification while it is allowed in another part under some condition.  This may cause ambiguity while reading the specs.
Observation 5	HARQ-ACK information associated with different CORESETPoolIndex can be transmitted on separate PUCCH within a slot.
Observation 6	To indicate RV values for DL SPS based multi-TRP PDSCH repetition schemes, reuse a similar approach adopted for Rel-15 based DL SPS PDSCH repetition.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Based on observation 1, we propose text proposal (TP1) to be adopted.
Proposal 2	Based on observation 2, we have the following text proposal (TP2).
Proposal 3	Based on observation 3, we propose text proposal (TP3) to be adopted.
Proposal 4	Based on observation 4, we propose text proposal (TP4) to be adopted.
Proposal 5	Based on observation 5, we propose text proposal (TP5) to be adopted.
Proposal 6	Based on observation 6, we propose text proposal (TP6) to be adopted.
 
[bookmark: _In-sequence_SDU_delivery]References
[1]	3GPP TS 38.214 v16.0.0 : " NR: Physical layer procedures for data".
[2] 	3GPP TS 38.213 v16.0.0 : " NR: Physical layer procedures for control".
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1


 


Introduction


 


In this paper we address miscellaneous corrections and clarifications related to multi


-


TRP PDSCH transmission. 


 


2


 


Discussion


 


2.1


 


P


ower allocation


 


with two PTRS ports


 


When a PDSCH and the associated PTRS is transmitted from a single TRP, the PTRS transmit power m


ay be boosted 


when the PDSCH contains more than one spatial layer.  In other words, the


 


ratio of PTRS EPRE


 


to 


PDSCH EPRE per layer 


per RE for 


a 


PT


-


RS port


 


can be greater than 0dB.  This is because for PTRS, only a single layer is transmitted while PDSCH 


ca


n have multiple layers.  For the same power amplifier output power, more power per layer can be allocated to PTRS 


compared to PDSCH when the PDSCH has more than one layers.  


 


When a PDSCH with multiple layers is scheduled with two TCI states, a subset of t


he layers is transmitted from


 


one


 


of 


the two TRPs.  


I


f two PTRS ports are configured, each PTRS port is transmitted from one of the two TRPs.  In this case, 


the amount of PTRS power allocation for a PTRS port would depend on the number of PDSCH layers sche


duled 


from


 


the 


same TRP. 


 


For example, if a PDSCH with 3 layers are scheduled with 2 layers over TRP1 and 1 layer over TRP2. DMRS ports #0 and 


#1 are associated with the TRP1 and DMRS port #2 with TRP2. If two PTRS ports are configured, PTRS port #0 would 


be 


associated with DMRS port #0 and PTRS port #1 with DMRS port #2.   Then the power boosting ratio for PTRS port #0 


can be up to 3dB, while for PTRS port #1, no power boosting can be done. Therefore, in general the amount of power 


boosting for the two PTR


S ports can be different.


 


Observation 1


 


When two PT


-


RS ports are configured, 


the power boosting ratio for each PT


-


RS port 


depends on the number of PDSCH layers transmitted from the same TRP


, not the 


total number of PDSCH layers


.


 


Proposal 1


 


Based on observation


 


1


, 


we propose text proposal 


(TP1)


 


to be adopted


.


 


----------------------------


 


Start of proposed TP


1


 


for 38.214 


 


-----------------------------------------------------------


 


4.1


 


Power allocation for downlink 


 


---


 


U


nchanged text omitted 


---------


 


When the UE 


is scheduled with


 


a 


one or two


 


PT


-


RS port


s


 


associated with the PDSCH


, 
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