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1. Introduction
[bookmark: _GoBack]In this contribution, we provide summary on codebook based UL transmission.
2. Potential Essential Corrections
2.1 Correction for antenna port indexing
Contributions from Huawei, Vivo, Ericsson, Nokia and Intel propose to clarify the PUSCH and SRS port index.
Alt1: (In 38.214, define one-to one mapping between SRS and PUSCH for CB)
	[bookmark: _Toc415085472]6.1.1.1	Codebook based UL transmission
<Unchanged parts are omitted>
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3,, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank from the DCI, 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 [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. UE determines its DMRS antenna port [image: ] based on DCI fields of Antenna ports in subclause 7.3.1.1.2 of [TS 38.212] with an increasing order of layer. The TPMI is used to indicate the precoder to be applied over the antenna portslayers {0…ν-1} and DMRS antenna port [image: ] in subclause 6.4.1.1.3 of [TS 38.211] 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 portslayers {0…ν-1} and DMRS antenna port [image: ] in subclause 6.4.1.1.3 of [TS 38.211] 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]. The set of antenna ports [image: ] that the precoded PUSCH are mapped as defined in Subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the selected SRS resource by the SRI with an increasing order when multiple SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configuredWhen 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.
<Unchanged parts are omitted>



Alt1’: (refined Alt1 based on companies comment)






	6.1.1.1	Codebook based UL transmission
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in Subclause 6.3.1.5 of [4, TS 38.211]. The set of antenna ports [image: ] that PUSCH are mapped as defined in Subclause 6.3.1.5 of [4, TS 38.211] are the SRS ports in the selected SRS resource by the SRI with an increasing order when multiple SRS resources are configured, or the SRS ports in the configured SRS resource with an increasing order if only one SRS resource is configured. 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.



Alt2: (in 38.211, change port index from 0 into 1000)
	[bookmark: _Toc524610218]6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 



Alt3: (in 38.211, define PUSCH port index after precoding)
	[bookmark: _Ref500595654][bookmark: _Toc517265031]6.2	Physical resources
< Unchanged parts are omitted >
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals
-	Antenna ports starting with 1000 for SRS
-	Antenna ports starting with 2000 for PUCCH
-    Antenna port starting with 3000 for PUSCH after precoding defined in section 6.3.1.5
-    Antenna port 4000 for PRACH
< Unchanged parts are omitted >



Alt4: (in 38.211, define different port index for PUSCH for CB/NCB)
	6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH when txConfig in pusch-Config is set to 'non-codebook' and associated demodulation reference signals
-	Antenna ports starting with 1000 for SRS and PUSCH when txConfig in pusch-Config is not configured or is set to 'codebook'
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH 
< Unchanged parts are omitted >



Alt5: Do not support any changes

Companies’ views and comments
	Company
	Comments

	Huawei/HiSilicon
	Support Alt1. The porting indexing issue does not need to change the indexing in the current spec, it is clear enough. But one issue should be corrected is that the description/definition of [image: ] and [image: ] which is missing in current spec. The revision in Alt.1 should be added.

	Ericsson
	Support Alt2

	Nokia/NSB
	Support Alt1+Alt2? Support Alt 2. Alt 1 can be modified since it contains many changes. For example, the text of “precoded PUSCH” in Alt 1 is not clear and should be avoided. Besides, Alt 2, Alt 3 and Alt 4 are all related to the identical part of specification. They should be discussed together, different from Alt 1.

	Vivo
	Support Alt3. One to one mapping between SRS ports and PUSCH antenna port for codebook based UL transmission should also be defined. But for NCB UL transmission, we share concerns from Intel that using port index 1000 is problematic .

	Intel
	Support Alt4

	ZTE
	We are okay with Alt 2, or the combination of Alt 1 and Alt 3. The wording of Alt 1 may need further retuning.

	LGE
	Support Alt1+Alt2 to finish the issue. 

	OPPO
	Alt.2. Further wording may be considered to make specification clearer.

	CATT
	Alt.1

	Samsung
	Alt1 and Alt2 can be combined with Alt1 refined. For instance, the term “precoded PUSCH” may not be necessary.



From companies’ input, the following situation is observed:
· Alt1: Huawei/HiSilicon, CATT
· Alt2: Ericsson, Nokia/NSB, OPPO, ZTE
· Alt3: Vivo
· Alt4: Intel
· Alt1+Alt2: LGE, Samsung
· Alt1+Alt3: ZTE

Proposal 1: 
-----------------------------Text proposal start for 38.211--------------------------------------
6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for SRS, PUSCH
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH
----------------------------Text proposal end-----------------------------------------------------

2.2 Correction for single antenna port transmission
Vivo proposes to clarify single antenna port means single DMRS antenna port for PUSCH scheduled by DCI format 0_0.
Alt1: (in 38.214, define single DMRS antenna port instead of single antenna port)
	[bookmark: _Toc525748104]6.1.1	Transmission schemes
< Unchanged parts are omitted >
If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single DMRS antenna port.
< Unchanged parts are omitted >



Alt2: Do not support the CR

Companies’ views and comments
	Company
	Comments

	Vivo
	Support Alt1. A question to ZTE, what does current ‘antenna port’ mean in the spec? Is it PUSCH antenna port or DMRS antenna port?

	ZTE
	Alt 2. We think the current specification is clear.

	LGE
	Alt2, with the same view as ZTE. 

	Qualcomm
	Alt2.

	OPPO
	Alt.2

	CATT
	Alt.2

	Samsung
	Alt2

	Nokia, NSB
	Alt 2

	Huawei, HiSilicon
	Alt.2. No support



2.3 Correction to capture configured-grant based transmission
Intel proposes to capture configured-grant based transmission, as SRI is not transmitted in PDCCH in type-1 configured-grant based transmission.

Alt1: (in 38.214, correct SRI can be not only indicated by PDCCH but also indicated by RRC signaling)
	[bookmark: _Toc525748105]6.1.1.1	Codebook based UL transmission
For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource selected by the SRI when multiple SRS resources are configured, or if a single SRS resource is configured TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the SRS resource. The transmission precoder is selected from the uplink codebook that has a number of antenna ports equal to higher layer parameter nrofSRS-Ports in SRS-Config, as defined in 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 or the higher layer signalling carrying the SRI.



Alt2: Do not support the CR

Companies’ views and comments
	Company
	Comments

	Intel
	Support Alt1

	ZTE
	More discussion is needed. We think it’s hard for gNB to know the exact timing of UE receiving RRC signalling. Hence it’s hard to guarantee the SRS transmission of the desired SRI is before the RRC signalling carrying SRI. The necessity of specifying this in specification requires further discussion. 

	LGE
	Similar view as ZTE. The proposed text seems to make the SRI related timing depend on “higher layer signalling” carrying the SRI which is ambiguous between UE and gNB.

	Qualcomm
	Not support. Not essential correction.

	CATT
	Same view as Qualcomm.

	Samsung
	Unclear why this is necessary at this stage

	Nokia, NSB
	Alt 2

	Huawei, HiSilicon
	Current spec. is not clear in terms of the timing of SRS resource to be measured for configured grant case. However, Intel’s proposed text is not clear, and we need more discussion. 



2.4 Correction for SRS and SRI association
CATT propose to clarify the SRS and SRI association that it should be “SRS transmission is prior to PDCCH” instead of “SRS resource is prior to PDCCH”.
Alt1: (in 38.214, correct SRS transmission is prior to PDCCH)
	6.1.1.1	Codebook based UL transmission


For codebook based transmission, PUSCH can be scheduled by DCI format 0_0, DCI format 0_1 or semi-statically configured to operate according to Subclause 6.1.2.3. If this PUSCH is scheduled by DCI format 0_1, or semi-statically configured to operate according to Subclause 6.1.2.3, the UE determines its PUSCH transmission precoder based on SRI, TPMI and the transmission rank, where the SRI, TPMI and the transmission rank are given by DCI fields of SRS resource indicator and Precoding information and number of layers in subclause 7.3.1.1.2 of [5, TS 38.212] or given by srs-ResourceIndicator and precodingAndNumberOfLayers according to subclause 6.1.2.3. The TPMI is used to indicate the precoder to be applied over the layers {0…ν-1} and that corresponds to the antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] which are the SRS ports of 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 layers {0…ν-1} and that corresponds to the antenna ports  in subclause 6.3.1.5 of [4, TS 38.211] which are the SRS ports of 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 transmission resource is prior to the PDCCH carrying the SRI.
< End of the text proposal >



Alt2: Do not support the CR

Companies’ views and comments
	Company
	Comments

	CATT
	Support Alt1

	Qualcomm
	Support Alt2

	Samsung
	Alt1 (clearer from descriptive standpoint)

	Nokia, NSB
	Alt 1

	Huawei, HiSilicon
	We are OK with Alt 1.



3. Issues to be discussed in other AI
CATT proposes one CR to correct PUSCH power scaling, and this issue is also under discussion in power control AI. After coordination with power control FL, we recommend to capture it in power control summary.
	[bookmark: _Toc517265033]7.1	Physical uplink shared channel






For a PUSCH transmission on active UL BWP , as described in Subclause 12, of carrier  of serving cell , if the higher layer parameter txConfig in PUSCH-Config is set to ‘codebook', a UE first scales a linear value  of the transmit power , with parameters as defined in Subclause 7.1.1, by the ratio of the number of antenna ports with a non-zero PUSCH transmission power to nrofSRS-Ports in SRS-ResourceSet configured with usage set to 'codebook’ the number of configured antenna ports for the PUSCH transmission scheme. The UE , then splits the resulting scaled power equally across the antenna ports on which the UE transmits the PUSCH with non-zero power. If the higher layer parameter txConfig in PUSCH-Config is set to ‘nonCodebook', a UE splits the transmit power , with parameters as defined in Subclause 7.1.1, equally across the antenna ports on which the UE transmits the PUSCH.
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