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Introduction
Support for transmission at full rated power for partially or non-coherent UEs was specified in the Rel-16 eMIMO work item.  This contribution first considers additional full power TPMI groups and the use of coherent vs. non-coherent TPMIs for 2 port SRI for partially coherent full power Mode 2.  It next addresses a few corrections needed for the calculation of DCI field size for Mode 2 with different size SRS resources and which codebook subset is associated with a full power TPMI in Mode 2.  Lastly, changes are provided that align the layer one specifications to the newly agreed RRC parameters in 38.331 that are used to enable full power operation.  Text proposals are given detailing the needed corrections.
[bookmark: _Ref32339714]Discussion & Text Proposals
Additional full power TPMI groups for Mode 2 
While this question is important from a technical perspective, selecting which TPMI groups are to be used is complicated, involving architectural tradeoffs, and the need for additional groups should be based on the performance gains.  Given the already substantial gains available for UL full power operation, it is not obvious that further refinement of TPMI groups would add much to performance. Given the difficulty to discuss rather simpler issues in RAN1#100-e email discussions, we would not recommend this topic to be prioritized for RAN1#100bis-e.
Observations:
· While additional TPMI groups can be considered, the complexity of the topic, and detailed analysis of performance benefit needed for a decision make such consideration difficult in an email format.
· The full power feature already provides strong performance gains for a wide variety of UE PA architectures.
Proposal 1:
· Defer discussion of additional full power TPMI groups for partially coherent operation to after RAN1#100bis-e  
Coherent vs. non-coherent TPMIs for 2 port SRI in partially coherent operation 
During the RAN1#100-e discussions, it became clear that the specifications do not dictate whether a coherent vs. a non-coherent codebook subset is used when SRI indicates 2 port SRS in partially coherent operation.  Two port non-coherent operation would be the simplest from a UE hardware requirements perspective.  However, non-coherent operation loses the benefit of coherent combining gain, and since two pairs of Tx chains are already coherent, it is not obvious why a partially coherent UE would not always be able to support 2 port coherent combining.
It was proposed that a UE capability can be defined on whether a partially coherent UE supports coherent or non-coherent operation (when SRI indicates a 2 port SRS resource).  Such a proposal and associated RRC signalling to enable the UE capability is in scope for RAN1#100bis-e, so we see no concern from a procedural perspective.  However, this further fragments the already complicated UE capabilities for full power UL MIMO, and so it would be desirable to avoid this if possible.
Observations:
· It is unclear why a partially coherent UE would not always be able to support 2 port coherent combining when SRI indicates a 2 port SRS resource
· While a UE capability supporting coherent vs. non-coherent 2 port operation in a partially coherent UE is in scope of RAN1#100bis-e discussions, it would be desirable to avoid defining yet another UE capability for UL full power operation.
Proposal 2:
· Decide among the following two alternatives for 2 port coherence vs. non-coherence
a. (first preference): All partially coherent UEs supporting UL full power Mode 2 use fully coherent codebook subset when SRI indicates a 2 port SRS resource.
b. (second preference): A UE capability and supporting RRC signalling indicates whether a partially coherent UE supporting UL full power Mode 2 can use a fully coherent vs. a non-coherent codebook subset when SRI indicates a 2 port SRS resource.
Precoding information and number of layers field bitwidth
In RAN1#99, the following was agreed:
Agreement
The size of precoding information and number of layers field in DCI is determined by the maximum number of ports among the SRS resources in the SRS resource set with usage of codebook.
· If the number of ports for a configured SRS resource is less than the maximum SRS port number among the configured SRS resources, the most significant bit(s) shall be reserved.
Related text to the agreement is in 38.212 subclause 7.3.1.1.2, copied below.  Since a UE configured for codebook based MIMO transmission with txConfig can be configured with additional SRS resource sets e.g. for beam management or antenna switching, the highlighted text immediately below from 38.212 is not clear that the configured SRS resources are only those in the SRS resource set with usage = ‘codebook’ according to the agreement.  
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
This ambiguity has been avoided in similar text in 38.212, for example with respect to the SRS indicator field where the number of bits is set according to the number of SRS resources with usage = ‘codebook’ for UE configured with txConfig = ‘codebook’.  
The subclause also as a few grammatical errors, for which corrections are also given.
Observations:
· A UE configured for codebook based MIMO transmission with txConfig can be configured with additional SRS resource sets other than those with usage = ‘codebook’.
· The current text in 38.212 does not completely reflect the agreement that the size of the precoding information and number of layers field is determined by the ports in the SRS resource set with usage = ‘codebook’ and could be misinterpreted to apply to other resource sets.
· Consequently, the size of the precoding information and number of layers field could be miscalculated.
· Similar ambiguities are already resolved in 38.212.
[bookmark: _Hlk36488402]Proposal 3:
· Correct 38.212 to remove the ambiguity in determining the bitwidth of the precoding information and number of layers field as shown in TP#1 below.  
-------------------------------------------------Start of TP#1 to 38.212 [1]-------------------------------------------------------
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758]7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
------------------------------------------------Unchanged Text Omitted------------------------------------------
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in an SRS resource set with usage = ‘codebook’. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
-------------------------------------------------------End of TP#1--------------------------------------------------------------------
Full power TPMI ambiguity
Two mechanisms of power scaling are supported by full power Mode 2.  The mechanism first scales the transmit power by the number of non-zero SRS ports divided by the maximum number of SRS ports supported by the UE in one SRS resource, while the second uses a unity scaling factor for TPMIs supported with full power by the UE.  A four Tx UE can support full power for either or both of non-coherent and partially coherent TPMIs, and capability reporting is independent between partial and non-coherent operation according to agreements in RAN1#99.  Therefore, the UE should determine the scaling according to TPMI capability indicated for the codebook subset that it is configured with.
For example, suppose [1 0 0 0] is a full power TPMI for non-coherent transmission in a UE capable of both partially and noncoherent operation.  Since capability reporting is independent between partial and non-coherent operation, when the UE operates with a partially coherent codebook subset, [1 0 0 0] might not support full power.  
While the UE should determine the scaling according to TPMI capability indicated for the codebook subset that the UE is configured with, 38.213 presently allows a TPMI supported for one codebook subset to be used for full power in another codebook subset. This can be corrected by clarifying that the TPMIs with  are those that correspond to the value of codebookSubset that is configured for the UE.  It should be clarified as well that the (not a) number of SRS ports is for the remaining TPMIs that correspond to the codebookSubset, rather than other TPMIs that the UE supports with full power.  These changes are captured in red in TP#2 below.  A number of editorial corrections are also provided, where RRC parameters are italicized and shown in blue, values of parameters are enclosed by single quotes, and grammatical corrections are made.
Observations:
· Full power TPMI capability reporting is independent between partial and non-coherent operation according to agreements in RAN1#99
· For example, a UE supporting a TPMI for full power in non-coherent operation may not support it in partially coherent operation
· A UE reporting a full power TPMI for either of non-coherent or partially coherent operation can be configured to support it for the other mode of operation according to current text in 38.213
Proposal 4:
· Correct 38.213 such that a TPMI reported for full power in non-coherent or partially coherent operation can only be assumed by gNB to support full power in that mode of operation according to TP#2
-------------------------------------------------Start of TP#2 to 38.213 [2]-------------------------------------------------------
7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if ULFPTx in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to 'nonCoherent' or 'partialAndNonCoherent', the UE scales  by  where:
-	if ULFPTxModes in PUSCH-Config is set to Mode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port',  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ULFPTxModes in PUSCH-Config is set to 'Mode2',  for full power TPMIs reported by the UE [16, TS 38.306] corresponding to the value of codebookSubset, and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for the remaining TPMIs and corresponding codebookSubset, where the number of SRS ports is associated with the a SRS resource indicated by SRI if more than one SRS resources are is configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ULFPTxModes in PUSCH-Config is not provided, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 
The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power.
-------------------------------------------------------End of TP#2--------------------------------------------------------------------
Full power RRC parameter alignment with 38.331
In RAN2#109e, RAN2 defined an RRC parameter to configure the UE for full power operation, and informed RAN1 of their decision in [4], asking if RAN1 find any issues with the agreement:   
The ULFPTX seems to have three distinct modes of operation which is why RAN2 agreed to support ULFPTX by parameter ul-FullPowerTransmission in IE PUSCH-Config as follows in [1]:

    ul-FullPowerTransmission-r16            ENUMERATED {fullpower, fullpowerMode1, fullpoweMode2}     OPTIONAL    -- Need R

· ul-FullPowerTransmission
Configures the UE with UL full power transmission mode as specified in TS 38.xxxx.

It is understood that this would imply certain changes needed in TS 38.213.

Question 1. 
RAN2 would like to inform RAN1 about the above agreement and ask RAN1 to indicate if they find issues with the agreement.
As explained in [5] and summarized with the observations below, it is our understanding that there are no issues with the agreement, and in fact the use of a single RRC parameter has a number of benefits over the two parameters that are currently specified.
Observations:
· Configuring directly with three modes of operation in one parameter as is presently specified via ul-FullPowerTransmission-r16 allows a more clear understanding of UL full power behavior as compared to using two independent parameters.
· The present definition of ul-FullPowerTransmission-r16 is compliant with RAN2 guidance on UE ‘incapability’
· The use of three modes as presently specified is consistent with draft UE capability

The RRC parameters can be updated to align with 38.331 by using the following proposal:

Proposal 5:
· In 38,212, 38.213, and 38.214, make the following replacements to align with RRC parameters used to configure full power operation in 38.331 as reflected in TP#3, 4, and 5 in the Appendix:  
· ‘ULFPTxModes is either not configured or configured to Mode2’ with ‘Ul-FullPowerTransmission is either not configured or set to fullpower’
· ‘ULFPTxModes’ with ‘Ul-FullPowerTransmission’
· ‘Mode1’ with ‘fullpowerMode1’
· ‘Mode2’ with ‘fullpowerMode2’
Conclusion
This contribution has addressed a few corrections needed for Rel-16 eMIMO full power operation.  It first considered additional full power TPMI groups and the use of coherent vs. non-coherent TPMIs for 2 port SRI for partially coherent full power Mode 2.  Corrections were next given for the calculation of DCI field size for Mode 2 with different size SRS resources and which codebook subsets is associated with a full power TPMI in Mode 2. Lastly, changes were provided that align the layer one specifications to the newly agreed RRC parameters in 38.331 that are used to enable full power operation.   
We therefore made the following proposals. The text proposals can be found in section 2 and in the appendix.
Proposals:
1. Defer discussion of additional full power TPMI groups for partially coherent operation to after RAN1#100bis-e
2. Decide among the following two alternatives for 2 port coherence vs. non-coherence
a. (first preference): All partially coherent UEs supporting UL full power Mode 2 use fully coherent codebook subset when SRI indicates a 2 port SRS resource.
b. (second preference): A UE capability and supporting RRC signalling indicates whether a partially coherent UE supporting UL full power Mode 2 can use a fully coherent vs. a non-coherent codebook subset when SRI indicates a 2 port SRS resource.
3. Correct 38.212 to remove the ambiguity in determining the bitwidth of the precoding information and number of layers field as shown in TP#1. 
4. Correct 38.213 such that a TPMI reported for full power in non-coherent or partially coherent operation can only be assumed by gNB to support full power in that mode of operation according to TP#2.
5. In 38,212, 38.213, and 38.214, make the following replacements to align with RRC parameters used to configure full power operation in 38.331 as reflected in TP#3, 4, and 5 in the Appendix: 
· ‘ULFPTxModes is either not configured or configured to Mode2’ with ‘Ul-FullPowerTransmission is either not configured or set to fullpower’
· ‘ULFPTxModes’ with ‘Ul-FullPowerTransmission’
· ‘Mode1’ with ‘fullpowerMode1’
· ‘Mode2’ with ‘fullpowerMode2’
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Appendix: Text proposals for full power RRC parameter alignment with 38.331
-------------------------------------------------Start of TP#3 to 38.212 [1]-------------------------------------------------------
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, ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, maxRank=2, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, maxRank=3 or 4, transform precoder is disabled, and according to the values of higher layer parameter codebookSubset;
-	2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset; 
-	3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
-	2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, transform precoder is disabled, maxRank=2, and codebookSubset=nonCoherent;
-	1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset; 
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, maxRank=1, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;
For the higher layer parameter txConfig=codebook, if ULFPTxModesUl-FullPowerTransmission is configured to Mode2fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in an SRS resource set with usage set to 'codebook' and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in a SRS resource among the configured SRS resources. If the number of ports for a configured SRS resource is less than the maximum number of ports in a SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if transform precoder is disabled, maxRank = 2 or 3 or 4, and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-2A: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-2B: Precoding information and number of layers for 4 antenna ports, if transform precoder is disabled, maxRank = 3 or 4, and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, or if transform precoder is disabled, maxRank = 1, and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-3A: Precoding information and number of layers for 4 antenna ports, if transform precoder is enabled and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-4A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is disabled, maxRank = 2, and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower, or if transform precoder is disabled, maxRank = 1, and and ULFPTxModes is either not configured or configured to Mode2Ul-FullPowerTransmission is either not configured or set to fullpower
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports, if transform precoder is enabled and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1, or if transform precoder is disabled, maxRank = 1, and ULFPTxModesUl-FullPowerTransmission=Mode1fullpowerMode1
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission, if ULFPTxModesUl-FullPowerTransmission is not configured, or ULFPTxModesUl-FullPowerTransmission =Mode1fullpowerMode1, or ULFPTxModesUl-FullPowerTransmission=Mode2fullpowerMode2 and 
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-32A: SRI indication for codebook based PUSCH transmission, if ULFPTxModesUl-FullPowerTransmission=Mode2fullpowerMode2 and 
------------------------------------------------Unchanged Text Omitted------------------------------------------
Table 7.3.1.1.2-32B: SRI indication for codebook based PUSCH transmission, if ULFPTxModesUl-FullPowerTransmission=Mode2fullpowerMode2 and 
------------------------------------------------Unchanged Text Omitted------------------------------------------
-------------------------------------------------------End of TP#3--------------------------------------------------------------------
-------------------------------------------------Start of TP#4 to 38.213 [2]-------------------------------------------------------
[bookmark: _Toc12021445][bookmark: _Toc20311557][bookmark: _Toc26719382][bookmark: _Toc29894813][bookmark: _Toc29899112][bookmark: _Toc29899530][bookmark: _Toc29917267][bookmark: _Toc36498141]7.1	Physical uplink shared channel
For a PUSCH transmission on active UL BWP [image: ], as described in Clause 12, of carrier [image: ] of serving cell [image: ], a UE first calculates a linear value [image: ] of the transmit power [image: ], with parameters as defined in Clause 7.1.1. For a PUSCH transmission scheduled by a DCI format or configured by ConfiguredGrantConfig or semiPersistentOnPUSCH, if txConfig in PUSCH-Config is set to 'codebook', 
-	if Ul-FullPowerTransmission ULFPTx in PUSCH-Config is provided and codebookSubset in PUSCH-Config is set to nonCoherent or partialAndNonCoherent, the UE scales  by  where:
-	if ULFPTxModesUl-FullPowerTransmission in PUSCH-Config is set to fullpowerMode1Mode1, and each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port',  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over the maximum number of SRS ports supported by the UE in one SRS resource
-	if ULFPTxModesUl-FullPowerTransmission in PUSCH-Config is set to fullpowerMode2Mode2,  for full power TPMIs reported by the UE [16, TS 38.306], and  is the ratio of a number of antenna ports with non-zero PUSCH transmission power over a number of SRS ports for remaining TPMIs, where the number of SRS ports is associated with a SRS resource indicated by SRI if more than one SRS resources are configured in the SRS-ResourceSet with usage set to 'codebook', or the number of SRS ports is associated with the SRS resource if only one SRS resource is configured in the SRS-ResourceSet with usage set to 'codebook', and 
-	if ULFPTxModesUl-FullPowerTransmission in PUSCH-Config is set to fullpowernot provided, 
-	else, if each SRS resource in the SRS-ResourceSet with usage set to 'codebook' has more than one SRS port, the UE scales the linear value by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to the maximum number of SRS ports supported by the UE in one SRS resource. 
The UE splits the power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power
[bookmark: _Toc11352140][bookmark: _Toc20318030][bookmark: _Toc27299928][bookmark: _Toc29673201][bookmark: _Toc29673342][bookmark: _Toc29674335][bookmark: _Toc36645565]-------------------------------------------------------End of TP#4--------------------------------------------------------------------
-------------------------------------------------Start of TP#5 to 38.214[3]-------------------------------------------------------
6.1.1.1	Codebook based UL transmission
------------------------------------------------Unchanged Text Omitted------------------------------------------
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 ULFPTxModes is set to 'fullpowerMode2Mode 2', 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. 
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 ULFPTxModes is set to 'fullpowerMode2Mode 2', 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 ULFPTxModes is set to 'fullpowerMode2Mode 2', 
-	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 (maxNumberConfiguredSpatialRelations) can be configured for all SRS resources with usage set to 'codebook'. 
-	subject to UE capability, a maximum of 2 or 4 SRS resources are supported in an SRS resource set with usage set to 'codebook'
-------------------------------------------------------End of TP#5--------------------------------------------------------------------
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