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Introduction
Support for transmission at the full rated power according for partially or non-coherent UEs was specified in the Rel-16 eMIMO work item.  This contribution addresses a few corrections needed for the calculation of DCI field size for Mode 2 with different size SRS resources, which codebook subset is associated with a full power TPMI in Mode 2, and that different size SRS resources in a set are supported (only) in Mode 2.  Text proposals are given detailing the needed corrections.
[bookmark: _Ref32339714]Discussion & Text Proposals
Corrections for 38.212
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.
Proposal 1:
· 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 informatin (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------------------------------------------
-	2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ULFPTxModes=Mode1, 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 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--------------------------------------------------------------------
Corrections for 38.213
Two mechanisms of power scaling are supported by full power Mode 2:  the 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 2:
· 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 the number of SRS ports for the remaining TPMIs and corresponding codebookSubset, where the number of SRS ports is associated with thea 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--------------------------------------------------------------------
Corrections for 38.214
In RAN1#98bis, it was agreed (as shown below) that a UE can be configured in 3 different ways to deliver full power: Mode 1, Mode 2, and where a ‘Capability 1’ UE can deliver full power (sometimes called ‘mode 0’).  It was left to RAN2 to define the RRC parameter names, but at present while the Rel-16 RRC specification is being drafted, the UE is configured for Mode 1 or Mode 2 using the parameter ULFPTxModes, while Mode 0 is controlled with ULFPTx. 
Agreement
· Support RRC configuration to operate in Mode1 or Mode2 subject to UE capability 
· For UE capabilty-2 and-3, gNB can configure a UE to operate in Mode 1 or Mode 2 subject to UE capability
· Note : if UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1
· FFS: UE capability signaling discussion
· Note: capability-1 UE can be configured with RRC parameter “ULFPTx” to deliver UL full power has been agreed, exact parameter name is up to RAN2
· If gNB does not configure UE for Rel-16 full power UL transmission, Rel-16 UEs operate in Rel-15 behavior
The need for different numbers of ports in SRS resources was for Mode 2, since the UE can virtualize Tx chains in Mode 2, which reduces the number of SRS ports.  Mode 1 was not designed to support virtualizing SRS ports for full power operation, nor was Rel-15.  Consequently, in RAN#97, Mode 1 was defined for a same number of SRS ports, while Mode 2 was defined for a different number of SRS ports:
· Mode 1: The UE can be configured with one or more SRS resources with same number of SRS ports (according to Rel-15) within an SRS resource set which usage is set to ‘codebook’
· Mode 2: The UE can be configured with one SRS resource or multiple SRS resources with different number of SRS ports within a SRS resource set which usage is set to ‘codebook’
The present text in 38.214 subclause 6.1.1.1 describes the behaviour of Mode 2 where SRS resources can have different numbers of SRS ports in an SRS resource set, but this conflicts with the text from Rel-15 immediately above: ‘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’.  Since Mode 1 has the same constraint as Rel-15 that the number of ports in the SRS resources in a set must all be the same, it is not necessary to separately describe Mode 1 in this subclause.  Therefore, we suggest to add an exception to the Rel-15 portion of the text for Mode 2 to allow different numbers of SRS ports, and delete the redundant text describing Mode 1.  This is shown in the TP#3 below.
Observations:
· Support for different numbers of ports for SRS resources in an SRS resource set was added to support Mode 2, and is not supported for Mode 1 or Rel-15.
· 38.214 presently has contradictory text precluding the use of different numbers of SRS ports in an SRS resource set but allowing it for Mode 2 operation.
Proposal 3:
· Introduce a distinction between Mode 2 full power operation and when Mode 2 is not used to remove the contradiction on the use of different numbers of SRS ports in an SRS resource set in 38.214 according to TP#3.
-------------------------------------------------Start of TP#3 to 38.214 [3]-------------------------------------------------------
6.1.1.1	Codebook based UL transmission
------------------------------------------------Unchanged Text Omitted------------------------------------------
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 ULFPTxModes is set to ‘Mode 2’, wWhen 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 ULFPTxModes is set to ‘Mode 2’A UE can be configured to operate in either Mode 1 or Mode 2 upon reception of the higher layer parameter ULFPTxModes. 
-	For UL transmission Mode 1:
-	the UE can be configured with one or two SRS resources with same number of SRS ports within an SRS resource set with usage set to ‘codebook’.
-	For UL transmission Mode 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’. 
-	a maximum of 4 SRS resources are supported to in an SRS resource set with usage set to ‘codebook’
-------------------------------------------------------End of TP#3--------------------------------------------------------------------

Conclusion
This contribution has addressed a few corrections needed for the newly specified full power operation from the Rel-16 eMIMO work item.  Corrections were given for the calculation of DCI field size for Mode 2 with different size SRS resources, which codebook subsets is associated with a full power TPMI in Mode 2, and that different size SRS resources in a set are supported (only) in Mode 2.  
We therefore made the following proposals. The text proposals can be found in section 2.
Proposals:
1. 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. 
2. 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.
3. Introduce a distinction between Mode 2 full power operation and when Mode 2 is not used to remove the contradiction on the use of different numbers of SRS ports in an SRS resource set in 38.214 according to TP#3.
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