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1. Introduction

This contribution discusses remaining issues on R15 transmission schemes, including the UL transmission procedure, antenna ports and precoding determination, SRS configurations, as well as mismatched parameters of TS38.331 and physical specifications for UL transmission.
2. Transmission procedure for PUSCH transmission with configured grant
PUSCH transmission with configured grant can be codebook based transmission. Therefore, the precoder determination procedure for codebook based PUSCH transmission with configured grant should be defined. For Type 1 PUSCH transmissions with a configured grant, similar precoder determination procedure as PUSCH triggered by DCI format 0_1 can be used except that TPMI/TRI and SRI are given by high layer parameters precodingAndNumberOfLayers, and srs-ResourceIndicator given in ConfiguredGrantConfig respectively. For Type 2 PUSCH transmissions with a configured grant, same precoder determination procedure as PUSCH triggered by DCI format 0_1 can be used.
Proposal 1: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on PUSCH transmission with configured grant:
	6.1.1.1
Codebook based UL transmission

For codebook based transmission, 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 subclause 7.3.1.1.2 of [TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3, where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' , or if a single SRS resource is configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' TPMI is used to indicate the precoder to be applied over the antenna ports {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 Subclause 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 before slot n.


Proposal 2: Adopt the following TP for Subclause 6.3.1.5 of TS38.211 on PUSCH transmission with configured grant:
	6.3.1.5
Precoding
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 shall be determined according to the procedure in [6, TS 38.214]. 

For non-codebook-based transmission, the precoding matrix 
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 equals the identity matrix.

For codebook-based transmission, the precoding matrix 
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 is given by 
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 for single-layer transmission on a single antenna port, otherwise by Tables 6.3.1.5-1 to 6.3.1.5-7 with the TPMI index obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214].

<unrelated part omitted>


For non-codebook based UL transmission, the mapping relationship of DMRS and SRS resources indicated by SRI are specified for PUSCH scheduled by DCI format 0_1. The mapping relationship of DMRS and SRS resources indicated by SRI also applies to PUSCH transmission with configured grant.
Proposal 3: Adopt the following TP for Subclause 6.1.1.2 of TS38.214:
	6.1.1.2
Non-Codebook based UL transmission

<unrelated part omitted>

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) given by DCI format 0_1 or ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. 
<unrelated part omitted>


3. PUSCH antenna ports definition and determination 
In subclause 6.3.1.5 of TS38.211 for PUSCH precoding, it is specified that ‘The set of antenna ports [image: image10.wmf]{
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 shall be determined according to the procedure in [6, TS 38.214]’. However, the definition of 
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 is missing, and the SRS antenna port determination procedure is not captured in TS38.214. Therefore, the definition and determination procedure of SRS antenna ports should be captured in TS38.214. In TS38.214, the following text highlighted in yellow captures the relationship of the PUSCH precoder and SRS resources/beams. 
	For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {0…ν-1} and that corresponds to the SRS resource.


There is no specification on how the precoder corresponds to the SRS resource in NR, so ‘that corresponds to the SRS resource selected by the SRI’ and ‘that correspond to the SRS resource’ are quite confusing. In subclause 6.3.1.5 of TS38.211 for PUSCH precoding, the relationship of antenna ports {0…ν-1} and antenna ports 
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are defined. In our interpretation, 
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 should be the SRS antenna ports of the SRS resource selected by the SRI when multiple SRS resources are configured or be the SRS antenna ports of the SRS resource if a single SRS resource is configured. Therefore, the definition of 
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 can be captured in TS38.214 and the description that the precoder corresponds to the SRS resource selected by SRI in TS38.214 is not necessary.
Proposal 4: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on the definition and determination of 
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for codebook based UL transmission:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and the set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource selected by the SRI with an increasing order 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 antenna ports {0…ν-1} and the set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource with an increasing order. 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 Subclause 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 before slot n.

<unrelated part omitted>


Similarly, the definition and determination of 
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for non-codebook based UL transmission for non-codebook should be captured in TS38.214.

Proposal 5: Adopt the following TP for Subclause 6.1.1.2 of TS38.214 on the definition and determination of 
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for non-codebook based UL transmission:

	6.1.1.2
Non-Codebook based UL transmission

<unrelated part omitted>

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 in increasing order. The set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports of the SRS resources selected by the SRI with an increasing order, or if a single SRS resource is configured, 
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 in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port of the SRS resource.
<unrelated part omitted>


4. Transmission rank for PUSCH
The PUSCH transmission rank determination procedure is not defined in current specifications. 

For non-codebook based PUSCH transmission, the transmission rank is indicated through SRI field in the DCI, and equals to the number of SRS resources indicated by SRI if multiple SRS resources are configured. When only a single SRS resource is configured for non-codebook based PUSCH transmission, no SRI field in DCI format 0_1, the transmission rank of PUSCH is 1. 
Proposal 6: Capture the following wordings in Subclause 6.1.1.2 of TS38.214 for the transmission rank determination of non-codebook based UL transmission:
	The transmission rank of the PUSCH is the number of SRS resources indicated by the SRI if multiple SRS resources are configured, or is 1 when a single SRS resource is configured.


For codebook based UL transmission, the UE determines its PUSCH transmission rank based on Precoding information and number of layers field of DCI in subclause 7.3.1.1.2 of [TS 38.212] or based on the precodingAndNumberOfLayers according to subclause 6.1.2.3. 

Proposal 7: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on the determination of PUSCH transmission rank for codebook based UL transmission:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder and transmission rank based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 before slot n.

<unrelated part omitted>


When only a single antenna port is configured for the SRS resource(s) for codebook based PUSCH transmission, the transmission rank for PUSCH is 1. 

Proposal 8: Capture the following wordings in Subclause 6.1.1.1 of TS38.214 that for the transmission rank determination of codebook based UL transmission:
	The transmission rank of the PUSCH is 1 when the higher layer parameter nrofSRS-Ports in SRS-Config of the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' is 1.


5. Associated SRS transmission of SRI
In TS38.214, it is specified that for codebook based UL transmission:
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 before slot n.
Based on the specification, it is ambiguous whether the SRS resource is before slot n or whether the PDCCH carrying the SRI is before slot n. If the PDCCH carrying the SRI is before slot n, it is coflicts with‘ The indicated SRI in slot n’, it should be ‘ the indicated SRI for the PUSCH transmitted in slot n ‘. If the SRI is in slot n, it is duplicate of ‘ prior to the PDCCH carrying the SRI’ and ‘ before slot n’. 
Proposal 9: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 transmission is prior to the PDCCH carrying the SRI.


Similar clarification on the associated SRS transmission of SRI for non-codebook is needed.
Proposal 10: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	6.1.1.2
Non-Codebook based UL transmission

For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI.


6. Clarification on the associated NZP CSI-RS resource for non-codebook based UL transmission
In TS38.214, it is specified that:
	-
If aperiodic SRS resource set is configured, the associated NZP-CSI-RS for UL channel measurement is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association among aperiodic SRS triggering state), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId for UL channel measurement) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 


AperiodicSRS-ResourceTrigger is not used to ‘indicate the association among aperiodic SRS triggering state’, but to indicate the association between aperiodic SRS triggering state and SRS resource set. Hence, the usage of AperiodicSRS-ResourceTrigger should be modified.
Proposal 11: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	-
If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 


In RAN1 #92ibs meeting, the following agreement was achieved:

	Agreement
When the UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, 

· Any of the TCI states in the scheduled CC should not be configured with QCL Type D.

· AP-CSI-RS is located in the same slot as the AP-SRS trigger/request.

· The presence of AP-CSI-RS is (implicitly) indicated via the SRS request field in the DCI.

· The QCL assumption for receiving the associated AP-CSI-RS for non-codebook-based transmission is up to UE implementation 

· Note: This does not preclude the use of the CSI request field to trigger this AP CSI-RS for DL CSI acquisition 


According to the agreement, when a UE is configured with AP-SRS and AP-CSI-RS associated with the AP-SRS for non-codebook based UL transmission, all the TCI states in the scheduled CC should not be configured with QCL Type D. 
Proposal 12: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	-
If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with 'QCL-TypeD'.


7. Clarifications on SRS resource configuration for codebook based UL transmission

The following agreements on SRS resource configuration for codebook based UL transmission had been achieved in the previous meetings:
	RAN1 #91:

For codebook-based UL, UE can only be configured with one SRS resource set.

RAN1 #92:

•        gNB should configure at least 1 SRS resource when ULTXconfig is codebook based UL transmission. No restriction on gNB’s configuration of SRS for UL scheduling by DCI format 0_0.

-            If and when the SRS is triggered is up to gNB implementation


They are not well captured in TS38.214. 

Proposal 13: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:
	For codebook based transmission, the UE is configured with a single SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' and at most one SRS resource can be indicated based on the SRI from within the SRS resource set. 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 aperiodidc SRS resources.


8. Clarifications on TPMI/TRI and SRI fields of DCI format 0_1

The bitwidth of Precoding information and number of layers field of DCI format 0_1 for UL transmission is based on the values of higher layer parameters txConfig, transformPrecoder, maxRank, and codebookSubset. The high layer parameter transformPrecoder is missing in the last two bullets for Precoding information and number of layers field of DCI format 0_1.
Proposal 14: Adopt  the following TP for Subclause 7.3.1.1.2 of TS38.212:
	7.3.1.1.2
Format 0_1 

<unrelated part omitted>

-
Precoding information and number of layers – number of bits determined by the following:
-
0 bits if the higher layer parameter txConfig = nonCodeBook;
-
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset;
-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset.
<unrelated part omitted>




It has been specified in TS38.214 that if aperiodic SRS resource set is configured, the associated NZP-CSI-RS for UL channel measurement is indicated via SRS request field. Therefore, the description in SRS request field of DCI format 0_1 that the field may indicate the associated CSI-RS is redundant and can be removed.
Proposal 15: Adopt  the following TP for Subclause 7.3.1.1.2 and Subclause 7.3.1.2.2 of TS38.212:
	7.3.1.1.2
Format 0_1 

<unrelated part omitted>

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. 
<unrelated part omitted>
7.3.1.2.2
Format 1_1
<unrelated part omitted>

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. 
<unrelated part omitted>


9. UE procedure for applying transform precoding on PUSCH
In some sections of TS38.214, uplink transmission without dynamic grant are described as uplink transmission “without grant” while in other sections are described as uplink transmission “with configured grant”. In order to make the specification consistent, we propose to use only “with configured grant”.
Proposal 16: Adopt  the following TP for TS38.214:
	6.1.2.3
Resource allocation for uplink transmission with configured grant

<unrelated part omitted>
The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission with configured grant.
<unrelated part omitted>
6.1.3
UE procedure for applying transform precoding on PUSCH
<unrelated part omitted>
For PUSCH transmission with configured grant:
-
If the UE is configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

-
If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
<unrelated part omitted>


10. Mismatch parameters of TS38.331 and physical specifications for UL transmission

In TS38.331, the candidate values of codebookSubset are {fullyAndPartialAndNonCoherent, partialAndNonCoherent, nonCoherent}, the candidate values of usage in SRS-ResourceSet are {beamManagement, codebook, nonCodebook, antennaSwitching}, candidate values of high layer parameter pusch-TransCoherence on UE capability of coherent transmission are {nonCoherent, partialNonCoherent, fullCoherent}. The reference of the value of these high layer parameters in physical specifications should follow the candidate values of these parameters in TS38.331.
Proposal 17: Adopt  the following TP for Subclause 6.1.1.1of TS38.214:
	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 before slot n.

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  which may be configured with ' fullyAndPartialAndNonCoherent ', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher parameter maxRank in PUSCH-Config .
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent '. 

A UE reporting its UE capability of ' nonCoherent ' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent ' or with 'partialAndNonCoherent '.

A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to ' codebook ' indicates that two SRS antenna ports are configured.

For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to ' codebook ' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. 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 aperiodidc SRS resources.

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-ResourceSet shall be configured with the same value for all these SRS resources.




11. Duplication issues on UL transmission schemes
The specification on how to trigger aperiodic SRS resources is duplicated in subclause 6.1.1.1 and 6.2.1 of TS38.214. As the procedure apply to aperiodic SRS resources with any type of usage, the duplicated one in subclause 6.1.1.1 can be removed.
Proposal 18: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:
	6.1.1.1
Codebook based UL transmission

<unrelated part omitted>
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to 'codeBook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. 


12. Conclusion
In this contribution, we discussed the remaining issues on UL transmission schemes of R15 and proposed several TPs for the specifications. We propose that:

Proposal 1: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on PUSCH transmission with configured grant:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, 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 subclause 7.3.1.1.2 of [TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3, where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' , or if a single SRS resource is configured in the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' TPMI is used to indicate the precoder to be applied over the antenna ports {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 Subclause 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 before slot n.


Proposal 2: Adopt the following TP for Subclause 6.3.1.5 of TS38.211 on PUSCH transmission with configured grant:
	6.3.1.5
Precoding
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 shall be determined according to the procedure in [6, TS 38.214]. 

For non-codebook-based transmission, the precoding matrix 
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 equals the identity matrix.

For codebook-based transmission, the precoding matrix 
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 is given by 
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 for single-layer transmission on a single antenna port, otherwise by Tables 6.3.1.5-1 to 6.3.1.5-7 with the TPMI index obtained from the DCI scheduling the uplink transmission or the higher layer parameters according to the procedure in [6, TS 38.214].

<unrelated part omitted>


Proposal 3: Adopt the following TP for Subclause 6.1.1.2 of TS38.214:

	6.1.1.2
Non-Codebook based UL transmission

<unrelated part omitted>

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) given by DCI format 0_1 or ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. 
<unrelated part omitted>


Proposal 4: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on the definition and determination of 
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for codebook based UL transmission:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {0…ν-1} and the set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource selected by the SRI with an increasing order 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 antenna ports {0…ν-1} and the set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the SRS resource with an increasing order. 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 Subclause 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 before slot n.

<unrelated part omitted>


Proposal 5: Adopt the following TP for Subclause 6.1.1.2 of TS38.214 on the definition and determination of 
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for non-codebook based UL transmission:

	6.1.1.2
Non-Codebook based UL transmission

<unrelated part omitted>

The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) in the DCI format 0_1 in increasing order. The set of antenna ports 
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 in subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports of the SRS resources selected by the SRI with an increasing order, or if a single SRS resource is configured, 
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 in subclause 6.3.1.5 of [4, TS 38.211] is the SRS port of the SRS resource.
<unrelated part omitted>


Proposal 6: Capture the following wordings in Subclause 6.1.1.2 of TS38.214 for the transmission rank determination of non-codebook based UL transmission:
	The transmission rank of the PUSCH is the number of SRS resources indicated by the SRI if multiple SRS resources are configured, or is 1 when a single SRS resource is configured.


Proposal 7: Adopt the following TP for Subclause 6.1.1.1 of TS38.214 on the determination of PUSCH transmission rank for codebook based UL transmission:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder and transmission rank based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 before slot n.

<unrelated part omitted>


Proposal 8: Capture the following wordings in Subclause 6.1.1.1 of TS38.214 that for the transmission rank determination of codebook based UL transmission:
	The transmission rank of the PUSCH is 1 when the higher layer parameter nrofSRS-Ports in SRS-Config of the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' is 1.


Proposal 9: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:

	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 transmission is prior to the PDCCH carrying the SRI.


Proposal 10: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	6.1.1.2
Non-Codebook based UL transmission

For non-codebook based transmission, the UE can determine its PUSCH precoder and transmission rank based on the wideband SRI when multiple SRS resources are configured, where the SRI is given by the SRS resource indicator in DCI according to subclause 7.3.1.1.2 of [5, 38.212], or the SRI is given by srs-ResourceIndicator according to subclause 6.1.2.3. The UE shall use one or multiple SRS resources for SRS transmission, where the number of SRS resources which can be configured to the UE for simultaneously transmission in the same RBs is a UE capability. Only one SRS port for each SRS resource is configured. Only one SRS resource set can be configured with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook'. The maximum number of SRS resources that can be configured for non-codebook based uplink transmission is 4. The indicated SRI in slot n is associated with the most recent transmission of SRS resource(s) identified by the SRI, where the SRS transmission is prior to the PDCCH carrying the SRI.


Proposal 11: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	-
If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, where AperiodicSRS-ResourceTrigger (indicating the association between aperiodic SRS triggering state and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 


Proposal 12: Adopt  the following TP for Subclause 6.1.1.2 of TS38.214:

	-
If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, the presence of the associated CSI-RS is indicated by the SRS request field if the value of the SRS request field is not '00' as in Table 7.3.1.1.2-24 of [5, TS 38.212]. The CSI-RS is located in the same slot as the SRS request field. If the UE configured with aperiodic SRS associated with aperiodic NZP CSI-RS resource, any of the TCI states configured in the scheduled CC shall not be configured with 'QCL-TypeD'.


Proposal 13: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:
	For codebook based transmission, the UE is configured with a single SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'codebook' and at most one SRS resource can be indicated based on the SRI from within the SRS resource set. 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 aperiodidc SRS resources.


Proposal 14: Adopt  the following TP for Subclause 7.3.1.1.2 of TS38.212:
	7.3.1.1.2
Format 0_1 

<unrelated part omitted>

-
Precoding information and number of layers – number of bits determined by the following:
-
0 bits if the higher layer parameter txConfig = nonCodeBook;
-
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;
-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank, and codebookSubset;
-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset;
-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, and according to the values of higher layer parameters transformPrecoder, maxRank and codebookSubset.
<unrelated part omitted>




Proposal 15: Adopt  the following TP for Subclause 7.3.1.1.2 and Subclause 7.3.1.2.2 of TS38.212:
	7.3.1.1.2
Format 0_1 

<unrelated part omitted>

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. 
<unrelated part omitted>
7.3.1.2.2
Format 1_1
<unrelated part omitted>

-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24. 
<unrelated part omitted>


Proposal 16: Adopt  the following TP for TS38.214:
	6.1.2.3
Resource allocation for uplink transmission with configured grant

<unrelated part omitted>
The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission with configured grant.
<unrelated part omitted>
6.1.3
UE procedure for applying transform precoding on PUSCH
<unrelated part omitted>
For PUSCH transmission with configured grant:
-
If the UE is configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.

-
If the UE is not configured with the higher layer parameter [transform-precoding-TWG], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoding.
<unrelated part omitted>


Proposal 17: Adopt  the following TP for Subclause 6.1.1.1of TS38.214:
	6.1.1.1
Codebook based UL transmission

For codebook based transmission, if PUSCH is scheduled by DCI format 0_1, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [TS 38.212], where the TPMI is used to indicate the precoder to be applied over the antenna ports {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 antenna ports {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 Subclause 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 before slot n.

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  which may be configured with ' fullyAndPartialAndNonCoherent ', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher parameter maxRank in PUSCH-Config .
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent '. 

A UE reporting its UE capability of ' nonCoherent ' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent ' or with 'partialAndNonCoherent '.

A UE shall not expect to be configured with the higher layer parameter codebookSubset set to 'partialAndNonCoherent' when higher layer parameter nrofSRS-Ports in an SRS-ResourceSet with usage set to ' codebook ' indicates that two SRS antenna ports are configured.

For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to ' codebook ' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. 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 aperiodidc SRS resources.

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-ResourceSet shall be configured with the same value for all these SRS resources.




Proposal 18: Adopt  the following TP for Subclause 6.1.1.1 of TS38.214:
	6.1.1.1
Codebook based UL transmission

<unrelated part omitted>

For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to 'codeBook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. 
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