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1. Introduction
In this contribution, we provide summary on codebook based UL transmission.
2. Potential Issues
2.1 Transmission scheme for DCI format 0_0 when transmission scheme is configured
Huawei, Intel and Ericsson proposed TPs to define transmission operation for DCI format 0_0 when transmission scheme is configured.
TP1:
	Change Request for TS 38.214 v15.2.0, Section 6.1.1 [1]
[bookmark: _Toc510988217]6.1.1       Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If the higher layer parameter txConfig is configured and the PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on single antenna port.
<…>



TP2:
6.1.1	Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. For PUSCH triggered by DCI format 0_0, it is based on one PUSCH antenna port. If the higher layer parameter txConfig is not configured, UE shall expect that the PUSCH transmission is based on one PUSCH antenna port, which should beis triggered by DCI format 0_0.

TP3:
>>>>>>>>>>>> Start text proposal 2 >>>>>>>>>>>>
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_0, single antenna port transmission is used.  If this 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 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.
>>>>>>>>>>>> End text proposal 2 >>>>>>>>>>>>>

>>>>>>>>>>>> Start text proposal 3 >>>>>>>>>>>>
6.1.1.2 Non-Codebook based UL transmission 
For non-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_0, single antenna port transmission is used.  the 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 identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.
>>>>>>>>>>>> End text proposal 3 >>>>>>>>>>>>>

There can be the following alternatives:
· Alt 1: Support TP1
· Alt 2: Support TP2
· Alt 3: Support TP3
· Alt 4: Do not support any changes

Companies’ views and comments
	Company
	View and comments

	Huawei/HiSilicon
	Support Alt1

	Intel
	Support Alt2

	Ericsson
	Support Alt3

	DOCOMO
	Support Alt1 and 3. Alt1 ensure that DCI_0_0 can be signalled even when txConfig is configured. Alt3 enables UL-CB with configured grant.

	OPPO
	Support Alt1

	vivo
	Support Alt3

	LGE
	Support Alt1

	ZTE
	Alt 1

	Lenovo/Motorola Mobility
	Support Alt 3

	Nokia, NSB
	Alt 1. Alt 3 (TP3) is proposing DCI format 0_0 support for non-CB based transmission. Can DCI format 0_0 support non-CB based transmission?

	CATT
	Alt 1 or Alt 2.

	Samsung
	Any one is fine although Alt 3 is somewhat clearer

	Qualcomm
	Alt 3



Alt1 (8) vs Alt2 (3) vs Alt (7)
Proposal 1:
· Adopt the following TP for 38.214.
	Change Request for TS 38.214 v15.2.0, Section 6.1.1 [1]
6.1.1       Transmission schemes
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in PUSCH-Config  is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the PUSCH transmission is based on one PUSCH antenna port, which is triggered by DCI format 0_0. If the higher layer parameter txConfig is configured and the PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on single antenna port.
<…>




2.2 Beam Indication for SRS for codebook based transmission
ZTE proposed to define a restriction for SRS for codebook based transmission that the spatialRelationInfo should be configured for all the SRS resources or none of the SRS resources as follows:
[ZTE]: For the SRS resources of codebook based UL, both or none of the resources are configured with spatialRelationInfo
· If both resources are configured with spatialRelationInfo, UE is not expected to be configured with a same spatialRelationInfo
· If none of the resources is configured with spatialRelationInfo, the SRS resources shall have different spatial-domain filters
There can be the following alternatives:
· Alt1: Support the whole proposal above.
· Alt2: Support part of the proposal above. (please specify which part)
· Alt3: No change is needed.

Companies’ views and comments
	Company
	View and comments

	ZTE
	Support Alt1
For spatialRelationInfo configuration, we fail to see the use case of allowing the following options
· If two SRS resources are configured, one of them is configured with spatialRelationInfo while the other one is not.
· Two SRS resources are configured with a same spatialRelationInfo. 
· If none of the resources are configured with spatialRelationInfo, the two resources use the same spatial filter.
For the first option, it confuses UE how to decide the precoder. For the last two options, it wastes UE resources to do meaningless processing as it achieves same performance as configuring just one of the two resources. Further, if we don’t have the above restrictions, gNB is also not clear about UE behaviour on the SRS resource precoding. To allow the above configurations will increase UE complexity without acquiring anything.
Therefore, we think it’s necessary to restrict the above configurations.

	Intel
	It seems this is better to be discussed in beam management AI. Similar proposals are observed in BM AI. We are open to see other companies’ view.

	DOCOMO
	Alt3. Motivation is not clear.

	OPPO
	Alt3. For case 1 (If both resources are configured with spatialRelationInfo), the beam configuration is up to gNB implementation. For case 2 (If none of the resources is configured with spatialRelationInfo), which beams are used is up to UE implementation.

	Vivo
	Further discussion in BM session.

	LGE
	Agree with OPPO, and related discussion in BM AI is desirable to focus on SRS resource set configured for ‘BM’ (intended for initial SRS beam sweeping to be used for DL/UL BM by gNB implementation).

	Huawei/HiSi
	Support Alt3. It is an implementation issue and not clear what we achieve by this restriction.

	Lenovo/Motorola Mobility
	Support Alt2. How to select the beam configuration should be an implementation issue for the UE.

	Nokia, NSB
	Support the intention of Alt 1. Might need some wording changes though.

	CATT
	Alt 3.

	Samsung
	Alt 3. Optimization for multi-panel is not within the scope of R15 maintenance

	Qualcomm
	Alt 3



Alt1(1) vs Alt2(2) vs Alt3(7)
Feature lead suggestion: do not discuss.

2.3 SRI indication for cross-BWP scheduling
ZTE proposed that the indicated SRI should be associated with the SRS resources in active BWP based on the following proposal:
[ZTE] For codebook based and non-codebook based UL, the SRS resource(s) indicated by SRI shall come from the active BWP.
There can be the following alternatives:
· Alt1: Support that for codebook based and non-codebook based UL, the SRS resource(s) indicated by SRI shall come from the active BWP.
· Alt2: No change is needed.

Companies’ views and comments
	Company
	View and comments

	ZTE
	Support Alt1

	Intel
	Support Alt1 with minor changes:
“For codebook based and non-codebook based UL, the indicated SRI shall be associated with the SRS resource(s) in active BWP.”

	DOCOMO
	Support Alt.1 with Intel’s modification.

	OPPO
	Support Alt.2.
In current 38.214, it is described that “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.”. Since SRS can only be transmitted in an active BWP, the above description implies that the SRS resource associated with SRI can only come from an active BWP. Hence, additional wording is not needed. 

	Vivo
	For BWP switch, there is RF retuning involved. The measurement of SRS in current BWP is not applicable for the new BWP.
For the field interpretation during BWP switch, we think it is more appropriate only allow one port transmission.

	LGE
	Agree with OPPO and support Alt 2. 

	Huawei/HiSi
	Support Alt 2. Agree with OPPO.

	Lenovo/Motorola Mobility
	Agree with OPPO and support Alt.2

	Nokia, NSB
	Alt 1.

	CATT
	Only when the SRS is transmitted in the same BWP as the PUSCH transmission, UE is able to set the precoder properly. So we propose the following change:
 “For codebook based and non-codebook based UL transmission, the indicated SRI shall be associated with the SRS resource(s) in the BWP in which PUSCH transmission is scheduled.”

	Samsung
	Alt 2

	Qualcomm
	Alt 2



Alt1(4) vs. Alt2(6)
Feature lead suggestion: do not discuss

2.4 Association between SRI and SRS resource
Intel proposed that the SRI should be associated with the latest configured SRS resource instead of transmitted SRS as the SRS may not be triggered and some configuration, e.g. beam indication, could be based on MAC CE.
CATT proposed that based on current spec 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.
There can be the following alternatives:
· Alt1: Support the following TP
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 configuredof SRS resource identified by the SRI, where the SRS resource configuration is prior to the PDCCH carrying the SRI before slot n.
<Unrelated part omitted>

· Alt2: Support the following TP
	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 transmission is prior to the PDCCH carrying the SRI before slot n.



· Alt3: No change is needed

Companies’ views and comments
	Company
	View and comments

	Intel
	Support Alt1. 
MAC CE can be used for SRS beam indication with 3ms delay. It should be clarified that whether the PUSCH beam is based on the MAC CE for beam indication before DCI slot or PUSCH slot.
It is not necessary to mandate that gNB should trigger SRS transmission for codebook based transmission.

	CATT
	Support Alt2.The SRI is associated with the most recent transmission of the SRS resource. It should be the SRS transmission that is prior to PDCCH, but not the SRS resource.

	DCOMO
	Support Alt1. According to the following agreement made in RAN1#92, SRS transmission is not necessary.
Agreement
· 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

	OPPO
	Support Alt2.
The SRI should be associated with an actually transmitted SRS, then UE can acquire beam from the SRS resource. If the SRS resource is configured but not transmitted, how can gNB determine the SRI in the DCI?

	Vivo
	Support Alt3.
For Alt1, we don't envision any case where such scenario is valid. Why would SRS not be transmitted if SRI is indicated?
For Alt2, the current description is clear. No need for further polishing.


	LGE
	Support Alt3. Similar view with vivo, and the exact sentence in the current specification came from the agreement made in RAN1#92 captured below, so that no need to change (already clear):
Agreement@RAN1#92:
For codebook based UL transmission, the SRI in slot n is associated with the most recent transmission of the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.

	ZTE
	Alt 3.
For the agreement that whether to trigger SRS is up to gNB implementation, we don’t think it is a reason to override the agreement that there should be an SRS prior to the SRI indication. It’s true that whether to trigger SRS is up to gNB implementation. But whether to schedule codebook based UL in DCI 0_1 is also up to gNB implementation. So gNB implementation just makes sure there is at least one SRS before the DCI 0_1.

	Huawei/HiSi
	Support Alt 2. 

	Lenovo/Motorola Mobility
	Support Alt.3. The UE how to acquire the beam indication if a SRI is associated with a SRS resource which is not transmitted?

	Nokia, NSB
	Alt 2 or Alt 3 are okay. Not support Alt 1, which is confusing.

	Qualcomm
	Alt 3



Alt1(2) vs. Alt2(5) vs. Alt3(6)
Feature lead suggestion: do not discuss

2.5 Gap between SRS resources
Ericsson proposed to specify gap between SRS resources as follows:
· Specify minimum gaps to be used between SRS resources used in codebook based transmission
· Use the gaps defined for antenna switching in Table 6.2.1.2-1 of 38.214.
· Use the approach proposed in [3], further discussing in which section of 38.214 to specify
Qualcomm also proposed to specify gap between SRS resources as follows:
[bookmark: _Toc510445412][bookmark: _Toc510772004][bookmark: _Toc510857574][bookmark: _Toc513455734][bookmark: _Toc513462613][bookmark: _Toc513848790][bookmark: _Toc513881350][bookmark: _Toc520402943][bookmark: _Toc520402962][bookmark: _Toc520404012][bookmark: _Toc521594059][bookmark: _Toc521597015][bookmark: _Toc521655668]Proposal 1:	Reuse the minimum GP between SRS resources of the SRS resource set for antenna switching as the minimum GP between SRS resources of the SRS resource set for codebook based UL transmission, if the SRS resources are transmitted in the same slot.
[bookmark: _Toc513848791][bookmark: _Toc513881351][bookmark: _Toc520402944][bookmark: _Toc520402963][bookmark: _Toc520404013][bookmark: _Toc521594060][bookmark: _Toc521597016][bookmark: _Toc521655669]Proposal 2:	GP is needed before and after the SRS resource.
Vivo proposed not to specify gap between SRS resources as follows:
Proposal 1: Whether to configure the GAP between different SRS resources is up to network configuration.
Proposal 2: It is up to UE implementation to associate the same or different antennas to different transmission occasions of a SRS resource.
There can be the following alternatives:
· Alt1: Specify gaps to be used between SRS resources used in codebook based transmission, which is based on gap defined for antenna switching. The gap is needed before and after SRS resource
· Alt2: No change is needed.

Companies’ views and comments
	Company
	View and comments

	Ericsson
	Support Alt1

	Vivo
	Support Alt2

	Qualcomm
	Support Alt1

	Intel
	Support Alt1

	DOCOMO
	Support Alt2. For antenna switching b/w SRS and PUSCH/PUCCH, there is agreement not to add any gap, as followed. For antenna switching within SRS, same principle can be applied.
Agreement:
RAN1 has identified the following adjacent TDM combinations of SRS resource configured for antenna switching and other physical channels
· SRS-PUSCH
· PUSCH-SRS
· SRS-PUCCH
· PUCCH-SRS
· RAN1 notes that PUCCH may convey payload with different priorities (e.g., CSI, ACK/NACK), or may have different formats, or PUSCH and PUCCH may use different number of UL symbols
· Send an LS to RAN4 request that they address the issue of antenna switching in such adjacent combinations in RAN4 spec
· RAN1 does not plan to introduce scheduling restrictions on back to back SRS antenna switching and PUSCH/PUCCH channel unless serious concerns are identified in RAN4

	OPPO
	Support Alt.2. It is up to gNB implementation whether gap is needed.

	LGE
	Support Alt.2. Agree with additional explanations by DOCOMO and OPPO. 

	ZTE
	We suggest to wait until RAN4’s response to the LS mentioned by DOCOMO.

	Huawei/HiSi
	Support Alt 1.

	Lenovo/Motorola Mobility
	Support Alt 2. Weather to configure gap between different SRS resources should be up to network configuration.

	Nokia, NSB
	Alt 1



Alt1(7) vs. Alt2(5) 
Feature lead suggestion: no clear majority view, and this issues have been discussed multiple times. Suggest at least to make a conclusion.
Proposal 2:
· Specify gaps to be used between SRS resources used in codebook based transmission, which is based on gap defined for antenna switching. The gap is needed before and after SRS resource
3. Editorial TPs
3.1 Editorial TP1
Fujitsu proposed an editorial TP for section 6.1.1.1 in 38.214 as follows. LG also proposed to change “SRS-resourceSet” into “SRS-resource” as proposed in the last paragraph. Nokia proposed to change “antenna ports” into “layers” as proposed in the first paragraph.
-------------------------------Start of text proposal--------------------------------------- 
[bookmark: _Toc517439502]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 tThe TPMI is used to indicate the precoder to be applied over the layers antenna ports {0…ν-1} for transmission using antenna portsand that correspondings to those configured for 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 layersantenna ports {0…ν-1} for transmission using antenna ports and that correspondings to those configured for 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 shall expect to be configured with at least one SRS resource. The indicated SRI in slot n is associated with the most recent transmission of SRS using the SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI before slot n.	Comment by Author: This should be in italics
[bookmark: _Hlk512442647][bookmark: _Hlk512442667]For codebook based transmission, the UE determines its codebook subsets based on TPMI and upon the reception of higher layer parameter codebookSubset in PUSCH-Config  which may be set toconfigured with 'fullAndPartialAndNonCoherent', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher-layer parameter maxRank in PUSCH-Config .	Comment by Author: It is not necessary to describe reception of higher-layer parameters
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent'. 
A UE reporting its UE capability of 'Non-Coherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent' or set towith '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-Resource in an SRS-ResourceSet with usage set to 'codeBook' indicates that two SRS antenna ports are configured.
For codebook based transmission, the UE shall expect to 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. 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 aperiodidc SRS in the indicated resource(s).	Comment by Author: It needs to be confirmed that this is the common understanding	Comment by Author: typo
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 each SRS-ResourceSet in the SRS-ResourceSet shall be configured with the same value for all these SRS resources.	Comment by Author: typo
----------------------------------------------end of text proposal----------------------------------

There can be the following alternatives:
· Alt1: Support the TP above.
· Alt2: Support part of the TP above. (please specify which part).
· Alt3: No change is needed.

Companies’ views and comments
	Company
	View and comments

	Fujitsu
	Support Alt1

	Intel
	Support Alt2. Support all the changes except for the last sentence in first paragraph. This sentence needs conclusion in Issue 2.4.

	OPPO
	Support Alt1

	Vivo
	Agree with above

	LGE
	Support Alt1

	ZTE
	Support Alt 1.

	Huawei/HiSi
	Support Alt 1.

	Lenovo/Motorola Mobility
	Support Alt.1

	Nokia, NSB
	Alt 2. “using the SRS” is not needed. Some of the 2nd paragraph changes are not needed.

	CATT
	Support Alt2. Support all the changes except for 1) the first sentence on the association of layers {0…ν-1} and the SRS resources and 2) the last sentence in first paragraph. The association of layers {0…ν-1} and the antenna ports of SRS resources is related to Issue 2.6. The last sentence in the first paragraph is related to Issue 2.4.



Feature lead observation: majority view is to support this TP.
Proposal 3:
· Adopt the following TP

-------------------------------Start of text proposal--------------------------------------- 
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 tThe TPMI is used to indicate the precoder to be applied over the layers antenna ports {0…ν-1} for transmission using antenna portsand that correspondings to those configured for 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 layersantenna ports {0…ν-1} for transmission using antenna ports and that correspondings to those configured for 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 shall expect to be 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.	Comment by Author: This should be in italics
[bookmark: _GoBack]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 set toconfigured with 'fullAndPartialAndNonCoherent', or 'partialAndNonCoherent' , or 'nonCoherent' depending on the UE capability. The maximum transmission rank may be configured by the higher-layer parameter maxRank in PUSCH-Config .	Comment by Author: It is not necessary to describe reception of higher-layer parameters
A UE reporting its UE capability of 'partialAndNonCoherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent'. 
A UE reporting its UE capability of 'Non-Coherent' transmission shall not expect to be configured withby codebookSubset set towith 'fullAndPartialAndNonCoherent' or set towith '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-Resource in an SRS-ResourceSet with usage set to 'codeBook' indicates that two SRS antenna ports are configured.
For codebook based transmission, the UE shall expect to 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. 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 aperiodidc SRS in the indicated resource(s).	Comment by Author: It needs to be confirmed that this is the common understanding	Comment by Author: typo
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 each SRS-ResourceSet in the SRS-ResourceSet shall be configured with the same value for all these SRS resources.	Comment by Author: typo
----------------------------------------------end of text proposal----------------------------------

3.2 Editorial TP2
CATT proposed some editorial TPs to capture configured grant based scheduling as follows. Lenovo Motorola also proposed similar TP to capture configured grant based scheduling.
TP1 for 38.214:
	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, 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.



TP2 for 38.211:
	[bookmark: _Toc516767281][bookmark: _Hlk498001231]6.3.1.5	Precoding


[bookmark: _Hlk496880698]The block of vectors ,  shall be precoded according to





where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 

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


For codebook-based transmission, the precoding matrix  is given by  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>



There can be the following alternatives:
· Alt1: Support the all the TPs above.
· Alt2: Support part of the TPs above. (please specify which part)
· Alt3: No change is needed.

Companies’ views and comments
	Company
	View and comments

	CATT
	Support Alt1. Revise TP1 to:
For codebook based transmission, if PUSCH is scheduled by DCI format 0_1 or with configured grant, 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 [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.

	Intel
	Support Alt2. Support TP2, for TP1 if the sentence “if PUSCH is scheduled by DCI format 0_1” is removed, the scope is extended to cover DCI format 0_0 case.

	OPPO
	Agree with Intel.

	Vivo
	Agree with above

	LGE
	Agree with Intel.

	ZTE
	Agree with Intel

	Huawei/HiSi
	Agree with Intel.

	Lenovo/Motorola Mobility
	Agree with Intel

	Nokia, NSB
	If “PUSCH is cheduled by DCI format 0_1” is removed to extend the scope to DCI format 0_0, what is the TPMI, SRI under format DCI format 0_0. We can add support for 1Tx support for DCI format 0_0, but we need the DCI format 0_1 here.

	Samsung
	Agree with Intel



Feature lead observation: majority view is to support this TP1
Proposal 4:
· Adopt the following TP for 38.211
	6.3.1.5	Precoding


The block of vectors ,  shall be precoded according to





where , . The set of antenna ports  shall be determined according to the procedure in [6, TS 38.214]. 

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


For codebook-based transmission, the precoding matrix  is given by  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>




3.3 Editorial TP3
CATT proposed to one TP for 38.212 as follows:
	[bookmark: _Toc517077655]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>




There can be the following alternatives:
· Alt1: Support the TP above.
· Alt2: No change is needed.

Companies’ views and comments
	Company
	View and comments

	CATT
	Support Alt1

	Intel
	Support Alt1

	OPPO
	Support Alt1

	vivo
	Agree with above

	LGE
	Support Alt1

	ZTE
	Support Alt 1

	Huawei/HiSi
	Support Alt 1.

	Lenovo/Motorola Mobility
	Support Alt.1

	Nokia, NSB
	Alt 1

	Samsung
	Alt 1



Feature lead observation: all companies support this TP1
Proposal 5:
· Adopt the following TP for 38.212
	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>




3.4 Editorial TP4
CATT proposed a TP to make the RRC parameters aligned between RAN1 and RAN2 spec. OPPO also proposed a similar TP.
	6.1.1.1	Codebook based UL transmission
<unrelated part omitted>
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 fullAndPartialAndNonCoherent', 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 fullAndPartialAndNonCoherent'. 
A UE reporting its UE capability of ' nonCoherent Non-Coherent' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent fullAndPartialAndNonCoherent' 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 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 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 codeBook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-ResourceSet in SRS-ResourceSet shall be configured with the same value for all these SRS resources.




There can be the following alternatives:
· Alt1: Support the TP above.
· Alt2: No change is needed.

Companies’ views and comments
	Company
	View and comments

	CATT
	Support Alt1

	Intel
	Support Alt1 except for the last sentence (it was captured in TP in 3.1)

	OPPO
	Support Alt1

	vivo
	Agree with above

	LGE
	Support Alt1

	ZTE
	Support Alt 1

	Huawei/HiSi
	Support Alt 1.

	Lenovo/Motorola Mobility
	Support Alt.1

	Samsung
	Alt 1



Feature lead observation: all companies support this TP1
Proposal 6:
· Adopt the following TP for 38.214
	6.1.1.1	Codebook based UL transmission
<unrelated part omitted>
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 fullAndPartialAndNonCoherent', 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 fullAndPartialAndNonCoherent'. 
A UE reporting its UE capability of ' nonCoherent Non-Coherent' transmission shall not expect to be configured by codebookSubset with ' fullyAndPartialAndNonCoherent fullAndPartialAndNonCoherent' 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 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 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 codeBook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-ResourceSet in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
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