

	
3GPP TSG-RAN WG1 Meeting #102-e	R1-2007460
[bookmark: _Hlk34217764]e-Meeting, August 17th – 28th, 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.214
	CR
	0127
	rev
	-
	Current version:
	16.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections to MIMO enhancements

	
	

	Source to WG:
	Nokia

	Source to TSG:
	

	
	

	Work item code:
	NR_eMIMO-Core
	
	Date:
	2020-09-03

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Corrections on MIMO enhancements.

For the changes in section 5.1.2.3, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, as specified in current specification, when PRG is "wideband", UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource. However, that does not work for PDSCH of ‘FDMSchemeA’ and ‘FDMSchemeB’ in Rel-16 MTRP, in which two TCI states are applied on different frequency resource parts of the scheduling PDSCH. For a PDSCH of of ‘FDMSchemeA’ and ‘FDMSchemeB’ in Rel-16 MTRP, UE shall assume the same precoding applying to the allocated resource corresponding to each TCI state. The text description in section 5.1.2.3 of TS 38.214 does not cover that. Therefore, text change is needed.

For the changes in section 5.1.5, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, in TS 38.214, the description of default QCL assumption of PDSCH of multi-TRP transmission does not cover the DCI format 1_2.  In the description of default QCL assumption of PDSCH of multi-DCI based multi-TRP transmission, the condition that at least one of the configured TCI states of the serving cell contains the QCL-TypeD is missing.  One agreement was made in RAN1#101e.
For the changes in section 5.1.6.2, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, the description on DMRS ports associated with PDSCH of URLLC schemes has a typo. A s is missing in the “...within two CDM group…”. That could cause some ambiguous understanding on the DMRS configuration.
For the changes in section 5.2.1.4.1, based on email discussion [102-e-NR-eMIMO-03], as summarized in R1-2007288, there was no agreement that NZP-IMR can be used for semi-persistent or periodic reporting for CSI acquisition. Therefore, the following change in RAN1 #100b should only be applicable for L1-SINR. But with current wording, the change is also applicable to CSI measurement
For the changes in section 5.1.6.1, based on email discussion [102-e-NR-eMIMO-03], as summarized in R1-2007288, in Rel.16, the L1-SINR reporting by measuring CSI-RS as CMR and/or IMR has been supported and captured in specifications. However, the general description of UE behavior on CSI-RS reception for L1-SINR computation was missing in current version of TS.38.214.
For the changes in section 5.2.2.2.5, 5.2.3, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2006984: 
· Sec 5.2.2.2.5: ambiguity in the term ‘number of subbands’
· Sec 5.2.3: basis indicator i_(1,6,l) may not be reported, but the description doesn’t indicate so
· Table 5.2.2.2.5-4: Typo on a combinatorial coefficient value
For the changes in section 5.3, based on email discussion [102-e-NR-eMIMO-04], as summarized in R1-2007120, a PDSCH of multi-TRP scheme 'TDMSchemeA' (i.e., the scheme 3) has two PDSCH transmission occasions in one slot. UE PDSCH processing time in the specification is determined based on the number of allocated PDSCH symbols and the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH. But in current specification of TS 38.214, for a PDSCH of scheme 3 with two PDSCH transmission occasion in one slot, it is not clear that how PDSCH allocation length L for the purpose of determining d_1,1, and the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH are determined. Therefore, clarification is needed.
For the changes in sections 6.1, 6.1.1, 6.2.1, based on email discussion [102-e-NR-eMIMO-01], as summarized in R1-2007005, RRC parameter names for the feature of default spatial relation/PL RS are not aligned with the latest TS38.331.

	
	

	Summary of change:
	In section 5.1.2.3, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, in TS 38.214, section 5.1.2.3, added clarification that the UE may assume the same precoding is applied to allocated resource associated with a same TCI state or a same QCL assumption so that the DPSCH of FDMSchemeA or FDMSchemeB can be covered in the specification description. Otherwise, the UE behavior on processing PDSCH of ‘FDMSchemeB’ or ‘FDMSchemeA’ is ambiguous.

In section 5.1.3.2, TBS of PDSCH is based on the number of OFDM of PDSCH in one slot. It isn’t suitable for ‘TDMSchemeA’, for which two TBs are transmitted in the PDSCH symbols in one slot via repetitions with two TCI states.

In sections 5.1, 5.1.2.1, 5.1.2.3, 5.1.4.2, 5.1.6.1, 5.1.6.2, 5.1.6.3, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, corrected the RRC parameter names for multi-TRP-related parameters.

In section 5.1.5, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, added texts for (1) the DCI format 1_2 for default QCL assumption of PDSCH of multi-TRP transmission, (2) the missing condition that at least one of the configured TCI states contains the QCL-TypeD for multi-TRP case and (3) the missing part in the agreement made in RAN1#101e.

In section 5.1.5, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2007123, added letter s to the word group in “…within two CDM group…”.

In section 5.2.1.4.1, based on email discussion [102-e-NR-eMIMO-03], as summarized in R1-2007288, the following changes have been performed:
· clarified that NZP-IMR should be only used for SP/P L1-SINR

In section 5.1.6.1, based on email discussion [102-e-NR-eMIMO-03], as summarized in R1-2007288, the following changes have been performed:
· added the general functional description of L1-SINR in the UE procedure of CSI-RS reception.

In sections 5.2.2.2.5, 5.2.3, based on email discussion [102-e-NR-eMIMO-05], as summarized in R1-2006984, the following changes have been performed:
· Sec 5.2.2.2.5: added “configured” on ‘number of subbands’
· Sec 5.2.3: added  “if reported” after the basis indicator i_(1,6,l) 
· Table 5.2.2.2.5-4: Change C(14,6) = 4004 to 3003

In section 5.3, based on email discussion [102-e-NR-eMIMO-04], as summarized in R1-2007120, the following changes have been performed:
· added clarification on how to calculate d1,1 for a PDSCH that consists of two PDSCH transmission occasions in one slot (i.e., a PDSCH of scheme 3).

In sections 6.1, 6.1.1, 6.2.1, based on email discussion [102-e-NR-eMIMO-01], as summarized in R1-2007005, the following changes have been performed:
The RRC parameter names are changed as below:
-	enableDefaultBeamPlForSRS to enableDefaultBeamPlForSRS-r16
-	enableDefaultBeamPlForPUCCH to enableDefaultBeamPL-ForPUCCH-r16
-	enableDefaultBeamPlForPUSCH0_0 to enableDefaultBeamPL-ForPUSCH0-r16
-	enablePLRSupdateForPUSCHSRS to enablePLRS-UpdateForPUSCH-SRS-r16

In sections 6.1.1.1, based on email discussion [102-e-NR-eMIMO-08], as summarized in R1-2007345, changed RRC parameter ul-FullPowerTransmission to ul-FullPowerTransmission-r16


	
	

	Consequences if not approved:
	The specification is either ambiguous or erroneous (incorrect implementation, incorrect description contrary to agreements)
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<omitted text>
5.1	UE procedure for receiving the physical downlink shared channel
<omitted text>
A UE does not expect to be configured with repetitionScheme-r16 if the UE is configured with higher layer parameter repetitionNumber-r16. 

[bookmark: _Hlk49193669]When a UE is configured by higher layer parameter RepSchemeEnablerRepetitionScheme-r16 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)".
-	When two TCI states are indicated in a DCI and the UE is set to 'FDMSchemeA', the UE shall receive a single PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain resource allocation as described in Clause 5.1.2.3. 
<omitted text>
[bookmark: _Hlk49193681]When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing repetitionNumber-r16RepNumR16 in PDSCH-TimeDomainResourceAllocation-r16, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contains RepNum16repetitionNumber-r16 in PDSCH-TimeDomainResourceAllocation-r16 and DM-RS port(s) within one CDM group in the DCI field "Antenna Port(s)". 
-	When two TCI states are indicated in a DCI with 'Transmission Configuration Indication' field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions in the repetitionNumber-r16 consecutive slots as defined in Clause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with 'Transmission Configuration Indication' field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions in the repetitionNumber-r16 consecutive slots as defined in Clause 5.1.2.1. 
[bookmark: _Hlk23074489]When a UE is not indicated with a DCI that DCI field 'Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList which contains repetitionNumber-r16 RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM groups in the DCI field "Antenna Port(s)", the UE may expect to receive a single PDSCH where the association between the DM-RS ports and the TCI states are as defined in Clause 5.1.6.2. 
When a UE is not indicated with a DCI that DCI field 'Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList which contains repetitionNumber-r16 RepNumR16 in PDSCH-TimeDomainResourceAllocation-r16, and it is indicated with one TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1. 
<omitted text>
5.1.2.1	Resource allocation in time domain
<omitted text>
If a UE is configured with higher layer parameter repetitionNumber-r16 or if the UE is configured by repetitionSchemeConfig-r16 set to one of 'FDMSchemeA', 'FDMSchemeB' and 'TDMSchemeA', the UE does not expect to be configured with pdsch-AggregationFactor or pdsch-AggregationFactor-r16.
<omitted text>
When a UE is configured by the higher layer parameter RepSchemeEnablerRepetitionScheme-r16 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. 
<omitted text>
When a UE configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList contain 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 in pdsch-TimeDomainAllocationList  which contains repetitionNumber-r16RepNumR16 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. 
[bookmark: _Hlk49193700][bookmark: _Hlk49193706][bookmark: _Hlk49193719]      When the value indicated by repetitionNumber-r16RepNumR16 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-r16RepNumR16 in PDSCH-TimeDomainResourceAllocation-r16 is larger than two, the UE may be further configured to enable cyclicMapping CycMapping or sequenticalMapping SeqMapping in tciMapping-r16RepTCIMapping.
-	When cyclicMapping 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 sequenticalMapping 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][bookmark: _Hlk49193726]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 sequenceOffsetforRV-r16RVSeqOffset and  is counted only considering PDSCH transmission occasions associated with the second TCI state. 
Table 5.1.2.1-3: Applied redundancy version for the second TCI state when sequenceOffsetforRV-r16RVSeqOffset 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 repetitionNumber-r16RepNumR16 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 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. 
[bookmark: _Toc45810551][bookmark: _Toc36645506]<omitted text>
5.1.2.3	Physical resource block (PRB) bundling
[bookmark: _Hlk22923314]The PRB bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of prb-BundlingType-ForDCIFormat1_2 instead of prb-BundlingType as well as vrb-ToPRB-Interleaver-ForDCIFormat1_2 instead of vrb-ToPRB-Interleaver.


A UE may assume that precoding granularity is  consecutive resource blocks in the frequency domain.  can be equal to one of the values among {2, 4, wideband}.

If  is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE may assume that the same precoding is applied to the allocated resource associated with a same TCI state or a same QCL assumption.

If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the bandwidth part i with [image: ] consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or more. 
<omitted text>
For a UE configured by the higher layer parameter RepSchemeEnablerRepetitionScheme-r16 set to 'FDMSchemeA' or '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)", 

-	If  is determined as "wideband", the first  PRBs are assigned to the first TCI state and the remaining  PRBs are assigned to the second TCI state, where is the total number of allocated PRBs for the UE. 

-	If  is determined as one of the values among {2, 4}, even PRGs within the allocated frequency domain resources are assigned to the first TCI state and odd PRGs within the allocated frequency domain resources are assigned to the second TCI state. 
-	The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion.
For a UE configured by the higher layer parameter RepSchemeEnablerRepetitionScheme-r16 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.
<omitted text>
[bookmark: _Toc11352092][bookmark: _Toc20317982][bookmark: _Toc27299880][bookmark: _Toc29673145][bookmark: _Toc29673286][bookmark: _Toc29674279][bookmark: _Toc36645509][bookmark: _Toc45810554]5.1.3.2	Transport block size determination
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.


For the PDSCH assigned by a PDCCH with DCI format 1_0, format 1_1 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SI-RNTI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
1)	The UE shall first determine the number of REs (NRE) within the slot. 








[bookmark: _Hlk500489688][bookmark: _Hlk515619163]-	A UE first determines the number of REs allocated for PDSCH within a PRB () by , where is the number of subcarriers in a physical resource block,  is the number of symbols of the PDSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 1_1 or format 1_2 or as described for format 1_0 in Clause 5.1.6.2, and  is the overhead configured by higher layer parameter xOverhead in PDSCH-ServingCellConfig. If the xOverhead in PDSCH-ServingCellconfig is not configured (a value from 0, 6, 12, or 18), the  is set to 0. If the PDSCH is scheduled by PDCCH with a CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI or P-RNTI,  is assumed to be 0.


-	A UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs for the UE. 

2)	Unquantized intermediate variable (Ninfo) is obtained by .

If 
Use step 3 as the next step of the TBS determination
else
Use step 4 as the next step of the TBS determination
end if

3)	When , TBS is determined as follows


-	quantized intermediate number of information bits , where .

-	use Table 5.1.3.2-1 find the closest TBS that is not less than .

Table 5.1.3.2-1: TBS for 
	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	




4)	When , TBS is determined as follows.


-	quantized intermediate number of information bits , where and ties in the round function are broken towards the next largest integer.

-	if 


, where 
else

if 


, where 
else


end if
end if

else if Table 5.1.3.1-2 is used and , 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
else 


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using, and if the initial PDSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent semi-persistent scheduling assignment PDCCH.
The UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits.





For a UE configured with FDMSchemeB and 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)", the TBS determination follows the steps 1-4 with the following modification in step 1: a UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs corresponding to the first TCI state,. and the determined TBS of PDSCH transmission occasion associated with the first TCI state is also applied to the PDSCH transmission occasion associated with the second TCI state. For a UE configured with TDMSchemeA and 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)", the TBS determination follows the steps 1-4 with the following modification in step 1: a UE determines the number of REs allocated for PDSCH within a PRB () by , where  is the number of symbols of the PDSCH allocation within the slot corresponding to the first TCI state, and the determined TBS of PDSCH transmission occasion associated with the first TCI state is also applied to the PDSCH transmission occasion associated with the second TCI state.

For the PDSCH assigned by a PDCCH with DCI format 1_0 with CRC scrambled by P-RNTI, or RA-RNTI, MsgB-RNTI, TBS determination follows the steps 1-4 with the following modification in step 2: a scaling  is applied in the calculation of Ninfo, where the scaling factor is determined based on the TB scaling field in the DCI as in Table 5.1.3.2-2.
Table 5.1.3.2-2: Scaling factor of Ninfo for P-RNTI, RA-RNTI and MsgB-RNTI
	TB scaling field
	Scaling factor S

	00
	1

	01
	0.5

	10
	0.25

	11
	



The NDI and HARQ process ID, as signalled on PDCCH, and the TBS, as determined above, shall be reported to higher layers.
<omitted text>
[bookmark: _Toc29673148][bookmark: _Toc29673289][bookmark: _Toc27299883][bookmark: _Toc20317985][bookmark: _Toc11352095][bookmark: _Toc45810557][bookmark: _Toc36645512][bookmark: _Toc29674282]5.1.4.2	PDSCH resource mapping with RE level granularity
<omitted text>
[bookmark: _Hlk49193750][bookmark: _Hlk49193761]-	If the UE is configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and is also configured by the higher layer parameter lte-CRS-PatternList1-r16LTE-CRS-PatternList-r16 and lte-CRS-PatternList2-r16 lte-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	if the UE is configured with [crs-RateMatch-PerCORESETPoolIndex-r16], REs indicated by the CRS pattern(s) in lte-CRS-PatternList1-r16 lte-CRS-PatternListSecond-r16 if the PDSCH is associated with CORESETPoolIndex = 0, or the CRS pattern(s) in lte-CRS-PatternList2-r16 lte-CRS-PatternListSecond-r16 if PDSCH is associated with CORESETPoolIndex = 1;
-	otherwise, REs indicated by lte-CRS-PatternList1-r16 CRS-PatternList-r16 and lte-CRS-PatternList2-r16lte-CRS-PatternListSecond-r16, in ServingCellConfig.
<omitted text>
[bookmark: _Toc45810558][bookmark: _Toc36645513][bookmark: _Toc29674283][bookmark: _Toc29673290][bookmark: _Toc29673149][bookmark: _Toc27299884][bookmark: _Toc20317986][bookmark: _Toc11352096]5.1.5	Antenna ports quasi co-location
<omitted text>
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_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 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 none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. 
· If a UE 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, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest 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. 
· When If a UE is configured with enableTwoDefaultTCIStates-r16, if the offset between the reception of the DL DCI and the corresponding PDSCH or the first PDSCH transmission occasion is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH 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 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.
<omitted text>
[bookmark: _Toc11352098][bookmark: _Toc20317988][bookmark: _Toc27299886][bookmark: _Toc29673151][bookmark: _Toc29673292][bookmark: _Toc29674285][bookmark: _Toc36645515][bookmark: _Toc45810560]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation, L1-SINR computation and mobility.
<omitted text>
5.1.6.2	DM-RS reception procedure
<omitted text>
When a UE is not indicated with a DCI that DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contains repetitionNumber-r16RepNumR16 in PDSCH-TimeDomainResourceAllocation-r16 and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM groups in the DCI field "Antenna Port(s)", 
-	the first TCI state corresponds to the CDM group of the first antenna port indicated by the antenna port indication table, and the second TCI state corresponds to the other CDM group.
<omitted text>
5.1.6.3	PT-RS reception procedure
<omitted text>
When a UE is not indicated with a DCI that DCI field "Time domain resource assignment' indicating an entry in pdsch-TimeDomainAllocationList  which contains repetitionNumber-r16RepNumR16 in PDSCH-TimeDomainResourceAllocation-r16, and if the UE is configured with the higher layer parameter maxNrofPorts equal to n2,  and if the UE is indicated with two TCI states by the codepoints of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM groups in the DCI field "Antenna Port(s)", the UE shall receive two PT-RS ports which are associated to the lowest indexed DM-RS port among the DM-RS ports corresponding to the first/second indicated TCI state, respectively.
When a UE configured by the higher layer parameter RepSchemeEnablerRepetitionScheme-r16 set to 'FDMSchemeA' or  'FDMSchemeB', and 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)", the UE shall receive a single PT-RS port which is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH, a PT-RS frequency density is determined by the number of PRBs associated to each TCI state, and a PT-RS resource element mapping is associated to the allocated PRBs for each TCI state.
[bookmark: _Toc11352113][bookmark: _Toc20318003][bookmark: _Toc27299901][bookmark: _Toc29673168][bookmark: _Toc29673309][bookmark: _Toc29674302][bookmark: _Toc36645532][bookmark: _Toc45810577]<omitted text>
5.2.1.4.1	Resource Setting configuration
<omitted text>
For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP or for channel and interference measurement for L1-SINR computation.
-	When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference) or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS. For L1-SINR computation, the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
<omitted text>
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319][bookmark: _Toc36645549][bookmark: _Toc45810594]5.2.2.2.5	Enhanced Type II Codebook
<omitted text>
-	The parameter  is configured with the higher-layer parameter numberOfPMISubbandsPerCQISubband-r16. This parameter controls the total number of precoding matrices  indicated by the PMI as a function of the number of configured subbands in csi-ReportingBand, the subband size configured by the higher-level parameter subbandSize and of the total number of PRBs in the bandwidth part according to Table 5.2.1.4-2, as follows:
<omitted text>
[bookmark: _Ref21611295]Table 5.2.2.2.5-4: Combinatorial coefficients 
	



	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	0
	0
	0
	0
	0
	0
	0
	0

	2
	2
	1
	0
	0
	0
	0
	0
	0
	0

	3
	3
	3
	1
	0
	0
	0
	0
	0
	0

	4
	4
	6
	4
	1
	0
	0
	0
	0
	0

	5
	5
	10
	10
	5
	1
	0
	0
	0
	0

	6
	6
	15
	20
	15
	6
	1
	0
	0
	0

	7
	7
	21
	35
	35
	21
	7
	1
	0
	0

	8
	8
	28
	56
	70
	56
	28
	8
	1
	0

	9
	9
	36
	84
	126
	126
	84
	36
	9
	1

	10
	10
	45
	120
	210
	252
	210
	120
	45
	10

	11
	11
	55
	165
	330
	462
	462
	330
	165
	55

	12
	12
	66
	220
	495
	792
	924
	792
	495
	220

	13
	13
	78
	286
	715
	1287
	1716
	1716
	1287
	715

	14
	14
	91
	364
	1001
	2002
	40043003
	3432
	3003
	2002

	15
	15
	105
	455
	1365
	3003
	5005
	6435
	6435
	5005

	16
	16
	120
	560
	1820
	4368
	8008
	11440
	12870
	11440

	17
	17
	136
	680
	2380
	6188
	12376
	19448
	24310
	24310

	18
	18
	153
	816
	3060
	8568
	18564
	31824
	43758
	48620



<omitted text>
[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600]5.2.3	CSI reporting using PUSCH
<omitted text>
Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in increasing order with the lowest subband of csi-ReportingBand as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
[bookmark: _Hlk25262362]-	For Enhanced Type II reports, for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where
-	Group 0 includes indices ,  and  ().
-	Group 1 includes indices  (if reported), (if reported), the  highest priority elements of ,  , the   highest priority elements of  and the   highest priority elements of  ().
-	Group 2 includes the  lowest priority elements of , the  lowest priority elements of  and the  lowest priority elements of  ().
<omitted text>
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603]5.3	UE PDSCH processing procedure time

[bookmark: _Hlk45742881][bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 


-	For operation with shared spectrum channel access, is calculated according to [4, TS 38.211], otherwise =0.
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
-	If a PUCCH of a larger priority index would overlap with PUCCH/PUSCH of a smaller priority index, d2 for the PUCCH of a larger priority is set as reported by the UE; otherwise d2 = 0.
-	For UE processing capability 1: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], and
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 4 and L ≤ 6, then d1,1 = 7- L.
-	if the number of PDSCH symbols allocated is L = 3 then d1,1 = 3 + min (d,1), where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	if the number of PDSCH symbols allocated is 2, then d1,1 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in clause 7.4.1.1 of [4, TS 38.211], 
-	if the number of PDSCH symbols allocated is L ≥ 7, then d1,1 = 0,
-	if the number of PDSCH symbols allocated is L ≥ 3 and L ≤ 6, then d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH,
-	if the number of PDSCH symbols allocated is 2,
-	if the scheduling PDCCH was in a 3-symbol CORESET and the CORESET and the PDSCH had the same starting symbol, then d1,1 = 3,
-	otherwise d1,1 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
[bookmark: _Hlk515958514]-	For UE processing capability 2 with scheduling limitation when µPDSCH = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. The UE may skip decoding a number of PDSCHs with last symbol within 10 symbols before the start of a PDSCH that is scheduled to follow Capability 2, if any of those PDSCHs are scheduled with more than 136 RBs with 30kHz SCS and following Capability 1 processing time. 
-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PDSCH-ServingCellConfig is configured for the cell and set to enable.
-	If this PUCCH resource is overlapping with another PUCCH or PUSCH resource, then HARQ-ACK is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the HARQ-ACK message is transmitted on PUCCH.
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.
For a PDSCH that consists of two PDSCH transmission occasions in time domain in one slot, d1,1 is calculated based on the first PDSCH transmission occasion in the slot, and as described above.

Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 
or if the higher layer parameter is not configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB

	0
	3

	1
	4.5

	2
	9 for frequency range 1



<omitted text>
[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926][bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333][bookmark: _Toc36645563][bookmark: _Toc45810608]6.1	UE procedure for transmitting the physical uplink shared channel
<omitted text>
[bookmark: _Hlk512252948]For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in Clause 9.2.1 of [6, TS 38.213]. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPL-ForPUSCH0-r16enableDefaultBeamPlForPUSCH0_0 is set 'enabled', the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPL-ForPUSCH0-r16enableDefaultBeamPlForPUSCH0_0 is set 'enabled', the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell.
For uplink, 16 HARQ processes per cell is supported by the UE.
[bookmark: _Toc11352139][bookmark: _Toc20318029][bookmark: _Toc27299927][bookmark: _Toc29673200][bookmark: _Toc29673341][bookmark: _Toc29674334][bookmark: _Toc36645564][bookmark: _Toc45810609]6.1.1	Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in pusch-Config is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1 or 0_2. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port. Except if the higher layer parameter enableDefaultBeamPL-ForPUSCH0-r16enableDefaultBeamPlForPUSCH0_0 is set 'enabled', the UE shall not expect PUSCH scheduled by DCI format 0_0 in a BWP without configured PUCCH resource with PUCCH-SpatialRelationInfo in frequency range 2 in RRC connected mode.
<omitted text>
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565][bookmark: _Toc45810610]6.1.1.1	Codebook based UL transmission
<omitted text>
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1, DCI format 0_2 or semi-statically configured to operate according to Clause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, DCI format 0_2, or semi-statically configured to operate according to Clause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2  or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to clause 6.1.2.3. The SRS-ResourceSet(s) applicable for PUSCH scheduled by DCI format 0_1 and DCI format 0_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and srs-ResourceSetToAddModList-ForDCIFormat0_2 in SRS-config, respectively. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Clause 6.3.1.5 of [4, TS 38.211]. When the UE is configured with the higher layer parameter txConfig set to 'codebook', the UE is configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.
[bookmark: _Hlk512442647][bookmark: _Hlk512442667]For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in pusch-Config for PUSCH associated with DCI format 0_1 and codebookSubset-ForDCIFormat0_2 in pusch-Config for PUSCH associated with DCI format 0_2 which may be configured with 'fullyAndPartialAndNonCoherent', or 'partialAndNonCoherent', or 'nonCoherent' depending on the UE capability. When higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2' and the higher layer parameter codebookSubset or the higher layer parameter codebookSubset-ForDCIFormat0_2 is set to 'partialAndNonCoherent', and when the SRS-resourceSet with usage set to "codebook" includes at least one SRS resource with 4 ports and one SRS resource with 2 ports, the codebookSubset associated with the 2-port SRS resource is 'nonCoherent'. The maximum transmission rank may be configured by the higher layer parameter maxRank in pusch-Config for PUSCH scheduled with DCI format 0_1 and maxRank-ForDCIFormat0_2 for PUSCH scheduled with DCI format 0_2.
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubset-ForDCIFormat0_2 with 'fullyAndPartialAndNonCoherent'. 
A UE reporting its UE capability of 'nonCoherent' transmission shall not expect to be configured by either codebookSubset or codebookSubset-ForDCIFormat0_2 with 'fullyAndPartialAndNonCoherent' or with 'partialAndNonCoherent'.
A UE shall not expect to be configured with the higher layer parameter codebookSubset or the higher layer parameter codebookSubset-ForDCIFormat0_2 set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to 'codebook' indicates that the maximum number of the configured SRS antenna ports in the SRS-ResourceSet is two.
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet with usage set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. Except when higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', the maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodic SRS resources. 
A UE shall not expect to be configured with higher layer parameter ul-FullPowerTransmission-r16 set to 'fullpowerMode1' and codebookSubset or codebookSubset-ForDCIFormat0_2 set to 'fullAndPartialAndNonCoherent' simultaneously.
The UE shall transmit PUSCH using the same antenna port(s) as the SRS port(s) in the SRS resource indicated by the DCI format 0_1 or 0_2 or by configuredGrantConfig according to clause 6.1.2.3.
The DM-RS antenna ports [image: ] in Clause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Clause 7.3.1.1.2 of [5, TS 38.212].
Except when higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', when multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
When higher layer parameter ul-FullPowerTransmission-r16 is set to 'fullpowerMode2', 
-	the UE can be configured with one SRS resource or multiple SRS resources with same or different number of SRS ports within an SRS resource set with usage set to 'codebook'.
-	up to 2 different spatial relations can be configured for all SRS resources in the SRS resource set with usage set to 'codebook' when multiple SRS resources are configured in the SRS resource set. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
<omitted text>
[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353][bookmark: _Toc36645583][bookmark: _Toc45810632]6.2.1	UE sounding procedure
<omitted text>
When the higher layer parameter enableDefaultBeamPL-ForSRS-r16enableDefaultBeamPlForSRS is set 'enabled', and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter SRS-PosResourceSet-r16, is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, and if the UE is not configured with different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states, the UE shall transmit the target SRS resource in an active UL BWP of a CC,
-	according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' corresponding to the QCL assumption of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	according to the spatial relation, if applicable, with a reference to the RS with 'QCL-TypeD' in the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the active DL BWP of the CC
<omitted text>
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